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INTRODUCTION

SITE LOCATION

• The site of the West Lake Landfill is located at 13>00 St. Charles Rock Road in

Bridgeton, Missouri (see Figure IN-1). The site of the old landfill j
* ~ 7

I ' ' . .
approximately _ acres, was placed gnjthe alluvium, of the Missouri River, and

~~~ \
part was placed in previously existing rock quarry pits at the edge of the

| Missouri River Valley. Current landfilling is being carried out in a deep

_ quarry placed in bedrock formations which are hydrologically isolated from the

• old landfill, and is therefore not part of this study.

PURPOSE

• The hydrogeologic investigation was intended to obtain the data necessary to

define the groundwater flow patterns and flow rates in the vicinity of the site,

• and determine the nature and distribution of any contaminants which may occur in

• the groundwater. It was also intended to provide a basis for planning a program

of long-term groundwater quality monitoring at the site and background data for

development of a remedial action program if conditions warrant.

• Because the geologic setting and stratification of the subsurface materials

_ beneath the site influence the groundwater occurrence and flow pattern, a major

• part of the investigation was directed towards defining the site geology and

• engineering properties of the subsurface materials. In addition, a certain

amount of data was available from previous investigations, and an analysis was

made of the usefulness of that information.

WSTINT.HYI IN-1



in different and areas of the site.

IN-2 WSTINT.HYI

I
I
ISCOPE

To analyze Che hydrogeologic conditions at the site, field work was performed in

two phases, after evaluating existing subsurface information, as well as I

available geological publications. Soil samples were obtained from 15 borings •

drilled for this investigation. Selected samples were tested for soil
/\

engineering properties, including moisture content, density, grain size, and for •_..
fine grained soils, AtjEgrberjE limi'tg. Piezb~raeTer"~Ttandpipes were installed in

the borings, both to future water level measurements and in some cases to obtain I

groundwater samples for chemical analysis. Twenty of the previously existing

piezometers on the site were found to be usable for water level determinations. •

Therefore, water levels were measured periodically in a total of 35 piezometers. •

The piezometer tubes are screened at various depths in the alluvial aquifer, to

determine the hydraulic head and groundwater flow direction at different levels •

I
Groundwater samples were collected from 18 selected monitoring wells. The wells M

were selected to provide data at widespread locations on the site and at

different depths within the alluvium. Two rounds of sampling were performed, I

one in winter and one in summer. The water samples were chemically analyzed in

the laboratory for full priority pollutants. I

To assist in interpretation of the data from this investigation, maps and

subsurface profiles have been prepared showing the hydraulic head in the

aquifer, and the distribution of chemical constituents in the groundwater. The

maps and profiles are included in this report. •

I

I

I

I



*****

I
I
:l The analysis of the data includes an assessment of the impacts of the landfill

on the groundwater of the area. The analysis was applied towards recommending a

'•'• plan for future, long-term groundwater monitoring.

I

I

I

I
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I
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GEOLOGICAL SETTING

• In the St. Louis vicinity, the bedrock stratigraphic sequence consists primarily

of limestone and dolomite which were deposited, for the most part, in shallow

• epicontinental seas. Geologic deposits range in age from Precambrian to

Holocene. The Precambrian rocks are the only units that do not crop out in the

•Jj St. Louis area; they are, however, present in the subsurface. Many periods of

_ emergence, nondeposition or erosion are implied by the disconformities and local

• unconformities observed in surface exposures and well data.

I
Bedrock in the West Lake area consists of limestones of the Pennsylvanian and

I Mississippian systems (Ref. 1). A thin deposit of the Cherokee Group

(Pennsylvanian) occurs nearest the surface at the site. The Cherokee consists

I primarily of limestone in this area, but may also contain interbeds of other

M clastic sedimentary rocks, primarily shales (Ref. 2). Below the Cherokee are

Mississippian limestones of the Meramecian series. The Ste. Genevieve limestone

I (approximately 30 feet thick), if present here, is apparently quite thin.

Occurring stratigraphically below the Ste. Genevieve is the St. Louis Formation

• (approximately 100 feet thick). The Saint Louis is the primary limestone which

is presently mined at the West Lake Quarry. Below the St. Louis Formation is

• the Salem Formation (approximately 100 to 160 feet thick), a limestone which is

• also being quarried at West Lake. The Warsaw Formation occurs below the Salem.

The Warsaw is a shaley limestone with some shale interbeds (approximately 80

• feet thick) and quarrying probably terminates near the top of this stratum.

I
WST1.HYI 1-1
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The present structural attitude of the rock units is the result of •

compressional, tensional and uplifting forces which moved and altered the units •

from their original depositional positions. These forces have folded,

fractured, faulted and tilted the rocks in the St. Louis area to a moderate I

degree, and the resulting structures are superimposed on a regional dip or

large-scale tilting of the rock units of from 60 to 80 feet per mile to the |

northeast. Locally, in the West Lake area, the bedrock strata are nearly _

horizontal with minimal fractures.

I
Alluvium, including thick deposits of glacial outwash and some river terrace

deposits fills the deeply eroded bedrock channel formed by the Missouri River •

during the Pleistocene Epoch. The thickness of the alluvium is variable because

of irregularities in the bedrock surface upon which it was deposited, but the I

maximum known thickness is approximately 150 feet. The alluvium is composed of •

clay, silt, sand and gravel. In general, the alluvium becomes coarser-grained

with depth. Occuring on the Missouri River valley bluffs above the river valley I

are thick loess deposits. These loess deposits directly overlie the bedrock of

the uplands. |

The West Lake Landfill site is located on the Missouri River valley's east wall '

(Figure 1-1). Bedrock in the landfill vicinity occurs near the surface at the I

point of transition between the loessial bluffs to the east and the alluvial

valley to the west. The generalized line of transition is shown on Figure 1-2. •

The bedrock surface drops off sharply below the valley to the west and the loess

bluffs rise abruptly above the bedrock to the east. The quarry operations occur

generally where the bedrock is nearest the surface at the edge of the valley

WST1.HYI 1-2

I

I



I
I
• wall, and past landfill operations have generally extended from the quarry area

westward on the alluvium. The surface of the alluvial deposits is quite level,

<|| although small drainageways and channels create slight depressions and terraces.

I
™ Figure 1-1 is a generalized, vertically exaggerated geologic profile across the

• Missouri River valley in the vicinity of the site. This profile illustrates the

relationships between the impervious bedrock, the alluvial aquifer, and the

• general range of water table elevations in the aquifer.

I

I

I

I

I

I

Figure 1-2 is a site plan showing the topography of the site and the locations

of the borings drilled and/or used in this investigation. Also shown on Figure

1-2 are the approximate boundaries of the landfilled area.

Figure 1-3 is a detailed geologic profile along the southwest perimeter of the

I existing landfill. The location of the line of the detailed geologic profile is

_ shown on Figure 1-2. Figure 1-3 shows the relationships between the bedrock and

™ the overlying alluvium, comprised of the coarse-grained aquifer and the

• uppermost, generally fine-grained aquitard. Also shown are water levels in

piezometers at times of relatively high river stage (and consequent high water

• table in May 1984) and relatively low river stage (and consequent low water

table in February 1984). Also, note that the water table intersects the ground

surface in the drainage ditch adjacent to the road at the northern end of the

profile line.

*****

WST1.HYI 1-3



I

I

PART II

SUBSURFACE INVESTIGATION

A. PRELIMINARY AND PRIMARY INVESTIGATIONS AND PREVIOUS STUDIES

I
I
I
I

A preliminary subsurface field investigation of the site was conducted in

• August, 1984. The field and laboratory work performed for this

. investigation were intended to supplement information from previous

I investigations of this site, and to obtain additional information on

• groundwater conditions. The preliminary investigation included drilling and

sampling nine borings, four of which extended to bedrock. The locations of

I the borings (which are numbered in the 80 *s) are shown on Figure 1-2. The

information was presented in the report entitled "Hydrogeologic

• Investigation - West Lake Landfill - Preliminary Phase Report", January,

1985 by Burns & McDonnell. After the preliminary phase of the project was

I f-
• completed and the data evaluated the primary phase was begun. Six test

• borings were drilled and piezometers installed in April and August, 1985.

All six test borings were drilled to bedrock. The locations of these

.1 borings (numbered in the 90 *s) are shown on Figure 1-2.

:| Existing piezometeres (numbered in the 50* s, 60* s, and 70* s) were evaluated

f for soundness of construction by field inspection and response to water

level changes and found to be acceptable for indication of water levels

:fl (hydraulic head). Therefore, data collected from these piezometers was

utilized to evaluate groundwater gradients and flow directions.

I
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Piezometers were installed in all borings for both phases for purposes of •

water level determination were used for obtaining water samples for chemical

analysis. Some of the piezometers were clustered with existing monitoring •

wells or with each other resulting in eight clusters of water level

monitoring points that can be used to detect possible differences in water I

pressure (hydraulic head) with depth. Boring depths ranged from 22.0 feet •

to 143.3 feet. Soil samples were obtained on 5- or 10-foot centers in all

borings according to ASTM standards. Using thin-walled Shelby tubes, 12 I

undisturbed soil samples were obtained at various depths in the borings.

Using standard penetration test procedure, 156 split-spoon samples were also |

obtained.

II-2 WST2.HYI

I
The geologic logs of all of the borings drilled for this investigation are •

included in Appendix A.

I
B. MONITORING WELL PROGRAM

Piezometers were installed in each boring according to the typical I

construction diagram in Appendix B. Specific construction details for M

piezometers are noted on the respective boring logs. When piezometers were

not responding to changing water levels in the aquifer they were developed •

by evacuating with compressed air until clear water flowed freely into the

piezometer. Piezometer D-87 did not respond even after evacuation by I

compressed air, so it was bailed and surged to ensure that it was _

functioning properly. Piezometers were installed at shallow depths •

(designated "S" and screened near the water table elevation), deep depths •

(designated "D" and screened near the bedrock surface), or intermediate

I

I



i
i
• depths (designated "I"). Depths were determined considering depths of

•_ nearby existing piezometers so that the entire saturated thickness of the

I

aquifer could be monitored. Because the depths of many of the shallow and

intermediate piezometers were close to each other, data from the shallow and

intermediate piezometers were all used together for contouring the water

I table.

I

I

Presence and depth of free water was noted on boring logs during drilling,

when possible, and water levels in borings and piezometers were noted

immediately after installation and at various times thereafter. These water

I levels, along with water levels from existing monitoring wells, are

tabulated in Appendix C of this report. A surface water monitoring point

• (SMP-4) was placed in the drainage ditch along St. Charles Rock Road at the

northern tip of the site. Throughout most of the year, the water table in

• . the aquifer is above the bottom of the ditch, so monitoring surface water

• elevations there provides data on hydraulic head in the aquifer. SMP-4 was

destroyed before its location and elevation were surveyed but changes in

I water levels were recorded for three months.

| During the preliminary phase, in-situ hydraulic conductivity was determined

'_ in four piezometers using a single-pulse bailer test, performed according to

methods described by Hvorslev (1951). An air compressor was used to

I evacuate the piezometers, and water levels were measured as the well

recovered. Data from these tests along with calculations of permeability

I using Hazen's formula are presented in Table D-l in Appendix D of this

report.

WST2.HYI II-3
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C. DRILLING AND SOIL TESTING

sieve analyses, and (two) hydrometer analyses. All tests were performed in

accordance with ASTM standards.

D. GROUNDWATER SAMPLING AND CHEMICAL ANALYSIS

1. SAMPLE LOCATIONS

II-4 WST2.HYI

I
I
I
I
I

The soil borings were drilled using a truck-mounted Acker MP-5 drill rig.

Generally, 4-inch-diameter continuous-flight augers were used to drill above

the water table and 4-1/2-inch-diameter Tri-cone rotary wash methods were

used below the water table. The drilling was performed by Wabash Drilling •

Company (Subsurface Construction Company), St. Louis, Missouri, under the

continuous observation of a Burns & McDonnell geologist who logged the |

encountered soil and rock materials. Surveying to determine boring _

elevations was done by Boilinger Surveying Company. *

I
Laboratory testing of the soils material was performed by Kansas City

Testing Laboratory, Shawnee Mission, Kansas. Tests included (three) •

moisture contents, (three) dry unit weights, (two) Atterberg limits, (eight)

I
The results of all soils laboratory tests for engineering properties are I

included in Appendix D.

I

I

I
For the evaluation of groundwater chemical quality, 18 existing

monitoring wells were selected for sampling. The wells were located in •

various locations around the site of the previously landfilled areas and

I
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I
I
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I
I
I

I
I
I
I
I
I
I
I
I

screened in the shallow, intermediate and deep parts of the alluvium.

There were two sampling rounds, from December 11 to December 15, 1985,

and from May 19 to May 21, 1986. The purpose was to evaluate the

difference in groundwater quality in relation to seasonal variation.

The sampled monitoring wells were as follows:

S-51
1-59
1-66
S-80
D-81
D-82
D-83
S-84
D-85

D-87
D-88
D-89
D-90
D-91
D-92
D-93
D-94
D-95

It should be noted that Piezometer 1-66 was not sampled during the first

sampling round because it was inundated by surface water in the road-side

ditch.

2. FIELD METHODS

All samples were collected by a Burns & McDonnell Environmental Engineer

with assistance from West Lake employees.

Before sample collection, the water level was measured to determine the

amount of water in the piezometer casing. Approximately three casing

volumes were then removed from each piezometer with a bailer and the

piezometer was allowed to recharge before sampling. A Teflon bailer

with polypropylene rope was used to flush and sample.

I
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Before moving to the next well, the bailer was thoroughly cleaned with

Idistilled water and the polypropylene rope was replaced.

The samples were collected in bottles prepared and supplied by the •

laboratory. The volatile samples were collected first, leaving no air

space in the sample vials. All preservatives were added to the samples H

in the field except for the metals samples. Preservative was added to •

the metals samples after they were filtered through a 45-micron Geotech

backflush filter. This took place at the end of each sampling day. I

All samples were kept cool until delivery to the laboratory. All sample |

bottles were accompanied by Chain-of-Custody forms listing information .

such as the sample number name of sampler, date, bottles, and type of ™

analysis. I

3. CHEMICAL ANALYSIS I

All samples were analyzed for priority pollutants listed under 40 CFR,

Part 122. The priority pollutants consist of the following: •

Volatile Organics •
Acid/Base Neutral Extractables |
Pesticides/PCB's
Total Phenols
Total Cyanide I
Metals •

In addition, during Round I, samples for Monitoring Wells D-83, S-84, D-85 |

and D-92 were analyzed for gross alpha and beta radiation. On May 7 and 8, _

1986, water samples were collected from 32 wells by Department of Energy

personnel and analyzed for gross alpha and beta radiation. •

II-6 WST2.HYI
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4. LABORATORIES

il
I
il
I
' The priority pollutant samples collected during Round 1 were analyzed by

•
Environmental Trace Substances Research Center, located in Columbia,

.
Missouri. The samples analyzed for gross alpha and beta were sent to

I Controls for Environmental Pollution, Inc., in Santa Fe, New Mexico.

Volatile organics were analyzed according to EPA Method 624.

H Base-Neutral Extractables were analyzed according to EPA Method 625.

• Acid extractables were analyzed according to EPA Method 604. Pesticides

and PCB's were analyzed according to ERA Method 608. Metals were

• analyzed by inductively coupled plasma, and cold vapor atomic absorption

was used to detect mercury.

I
• The second round of priority pollutant samples was analyzed by

Envirodyne Engineers of St. Louis, Missouri. The Department of Energy

I gross alpha and beta samples were analyzed by Oak Ridge Associated

Universities, in Oak Ridge, Tennessee. Volatile organics were analyzed

I by EPA Method 624. Base-Neutral/Acid Extractables, and Pesticides/PCB*s

were analyzed by EPA Method 625. Arsenic, selenium, silver, antimony

I and thallium were analyzed by furnace atomic absorption. Mercury was

-•M analyzed by cold vapor atomic absorption. The remainder of the metals

were analyzed by inductively copyled plasma.

I

WST2.HYI II-7



E. DATA INTERPRETATION

1. GEOLOGICAL INFORMATION

data.

2. WATER LEVEL DATA

I
I
I
I

The geological and subsurface information obtained from the test borings I

on the site is illustrated on several subsurface profiles to facilitate

interpretation and understanding of the geology of the site. The ' I

profiles have been used to show the lateral changes in subsurface •

materials, determined from the geologist's logs and soils laboratory

I

I
Selected rounds of water level measurements have been contoured in plan _

view to illustrate the configuration of the water table in different ™

parts of the site at times of different river stage. From the water •

level contour maps, directions of groundwater flow are indicated. Maps

were prepared separately for the deep piezometers so that comparison •

between groundwater flow in the deep and shallow/intermediate zones in

the aquifer could be made. Note that the depths of the bottoms of the I

piezometers designated shallow and intermediate are vary nearly the •

same, so for purposes of this report, they are contoured together.

Selected water levels are also shown on geologic profiles (Figures 1-1 I

and 1-3) to illustrate the relationship between deep and shallow water

levels. In addition, two graphs are provided showing change in Missouri I

River stage relative to changes in water levels in selected piezometer. _

II-8 WST2.HYI —
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PART III

SUBSURFACE CONDITIONS

A. UNCONSOLIDATED OVERBURDEN

There are basically two types of unconsolidated overburden in the West Lake

• vicinity; windblown silt (loess) and Missouri River alluvium. The loess

overlies bedrock on the bluffs bordering the Missouri River Valley. The old

I landfill operations on the West Lake property are generally to the west of

• the loess bluffs. No loess was encountered in test holes drilled for this

investigation. Due to the long-term construction activities at the site,

I soil and crushed rock fill material occurs to depths of over 30 feet in some

places on the site. An example can be seen on the log of Boring D-92, where

| fill soil and rock occurs to a depth of 31.0 feet.

Within the Missouri River Valley are thick deposits of alluvium. The

• alluvium consists generally of sand and gravel, with minor seams and lenses

of clay and silt. Silt and clay occurs in the alluvium in significant

• amounts at shallow depths, with the maximum depth of occurrence of

approximately 25 feet in some locations, and as little as approximately 5

• feet in other areas. The alluvium extends to depths of over 100 feet. The

• alluvium thins abruptly toward the valley edge as the bedrock rises beneath

it to form the valley wall. Permeability of the alluvium ranges from 2.4 x

I 10 cm/sec to 2.5 x 10 cm/sec (see Table D-l in Appendix D).

Ten borings drilled for this investigation penetrated the full thickness of

alluvium. Table III-l presents a summary of alluvium thicknesses and the

WST3.HYI III-l



depth to bedrock in each of these borings. All ten of these borings

terminated in limestone bedrock.

Table III-l

SUMMARY OF BORING DEPTHS

Thickness
of Alluvium (ft(

115.3
61.5
92.0
33.9
46.0
44.0

112.6
104.0
108.8
92.6

Depth to
Bedrock (ft)

115.3
83.5
111.0
47.8
46.0
44.0
143.6
118.0
108.8
100.6

elevation of 430 feet. A few seams of fine-grained soil occur below the

430-foot elevation as in Boring D-81. South of the site, a substantial

III-2 WST3.HYI
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I
I

Boring No. of Alluvium (ft( Bedrock (ft) I
D_83 11 c •» 11 * •» •
D-85
D-87
D-89
D-90
D-91
D-92
D-93
D-94
D-95

Natural deposition in the Missouri River floodplain has occured as the river

I

I

channel meandered between the valley walls creating point bars and natural

levees, filling abandoned channels, and temporarily forming swamps, lakes, I

and small channel environments. This resulted in the deposition of various

materials throughout the floodplain, and, consequently, lithologic units |

terminate in the subsurface very abruptly both horizontally and vertically. •

A relatively consistent pattern in the alluvial profile is that coarse sands

and gravels tend to occur lower in the profile and silts and clays occur I

nearer the ground surface. Soils that are predominantly silt and clay tend

to occur in the upper 5 to 10 feet of the natural alluvium, but fines occur •

to depths of approximately 25 feet in places. This is generally above an

I

I

I
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thickness of silty clay was encountered during the investigation. Boring

D-91 encountered a deposit of silty clay to a maximum depth of 31.0 feet.

• Between elevations of roughly 450 feet and 400 feet, the alluvium is

characterized by interbedded seams of sand, silty and clayey sand, and a few

• silty clay seams. These seams range in thickness from a few inches to over

10 feet. They are quite discontinuous laterally as evidenced by the poor

• correlation between adjacent borings. This material is generally of a lower
*e

m permeability than the underlying sands and may be considered an aqurtard in

the areas where the fines occur. Flow occurs through the soil, but

• transmission is impeded by the presence of a significant amount of fines.

This zone is of a highly variable thickness due to its depositional history

| (see Figure 1-3). In places, the bottom of the old landfill apparently

_ extends below this fine grained stratum into the aquifer sands below.

• Below an elevation of roughly 400 feet, thick deposits of sand which are

quite uniform in character, are predominant. Several borings encountered

I gravel seams. For example, Borings D-81, D-92, D-93, and D-95 encountered

gravel seams at depths ranging from 47 to 123 feet. While being more

I uniform in character than the overlying alluvium, these deeper sands exhibit

H changes in lithology and grain-size characteristics when correlated between

borings.

WST3.HYI II1-3



B. BEDROCK

Bedrock was encountered in Borings D-83, D-85, D-87, D-89, D-90, D-91, D-92,

D-93, D-94 and D-95. The rock was penetrated from 0.0-feet to 1.2 feet in

these borings. The bedrock is described as a cream to light-brown

limestone, medium strong to strong, and correlates with the St. Louis and

Salem limestones observed in the West Lake quarry. The bedrock below the

alluvium is apparently only slightly weathered as evidenced by the

difficulty with which it was penetrated. A few fracture zones are visible

in the quarry but the limestone is predominantly unfractured. Very few

seeps discharge into the quarry which has been excavated to more than 180

feet below the alluvial water table.

Table III-2, below, lists the borings in which bedrock was encountered and

the depths and elevations of the bedrock surface, which was found to be

limestone in all cases.

Table III-2

Boring No.
D-83
D-85
D-87
D-89
D-90
D-91
D-92
D-93
D-94
D-95

Depth to
Bedrock
115.3
83.5
111.0
47.8
46.0
44.0
143.6
118.0
109.8
100.6

Elevation
of Bedrock

329.1
369.4
349.0
406.3
400.0
404.0
331.77
332.70
333.88
352.49

The base of the nearby quarry is in shaley Limestone, probably of the Warsaw

Formation, which is at an elevation of about 240 feet. The St. Louis and
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1
1
1.•

1
1

1

Salem limestones in the quarry area extend from

to the Warsaw Formation.

C. GROUNDWATER OCCURRENCE

1. GENERAL DESCRIPTION

near the ground surface down

Groundwater in the alluvium generally occurs as a single aquifer under

water table conditions. There are a few localized exceptions to this

condition which cause minor and usually temporary confining conditions.

Another minor exception that has been found is that the water level in

1

1

1

1

1

1

piezometer S-80, at the south end of the site represents a perched water

table above a localized silt and clay deposit. The water table surface

is quite level, not varying more than a foot

most of the site at any given time; thus the

or two in elevation over

gradient is very low.

The water table elevation fluctuates vertically as much as 7 feet, in

any particular well, throughout the year

precipitation. Precipitation affects the

infiltration on the site, and some localized

in response to variations in

Missouri River stages,

recharge due to runoff from

the river valley bluffs? all of which have direct affect on the water

table elevations.

Generally, the major portion of the aquifer is responding to a gradient

induced by the configuration of the Missouri River bedrock channel and

also influenced by the Missouri River stage (Ref. 3). but superimposed

upon this general gradient are some minor groundwater mounds and
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I

depressions which influence the gradient near the water table surface. •

These are apparent from groundwater contour maps, several of which were

constructed from water level data obtained from this study. The August |

29-30, 1984 data are representative of the perennial contour pattern and •

are shown on Figure III-2. The most prominent of the water table

features is the persistent mound occurring in the southern portion of I

the landfill.

I
The water table gradient is variable with time in different parts of the

aquifer, although these variations are of a relatively minor scale. •

Since the water table is nearly level, a relatively minor change in the •

water level in an area can cause a change in flow direction at the water

table surface. Because of the many minor effects on the water table •

over the area, such as local recharge and discharge areas and variable

soils materials, the water table is an uneven surface at any given time |

and may change its configuration over a period of time. However, _

overall movement of groundwater over a substantial period of time is

most often to the northwest^ either toward the river or7subparallel to B
" • -• ̂: 'y — I

the river.

_---"" ~~ •

The elevation of the water table at the site generally fluctuates

between 430 and 440 feet during the year. The water table is high •

during and after the spring rains and snowmelt of March and April and •

rises slightly after the fall rains in October (see Figures III-2 and

III-3). The water table fluctuations generally mimic the Missouri River •

stage fluctuations in a subdued manner.
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At any given time, the water table is nearly level with the notable

exception of the persistent groundwater mound in the vicinity of

Piezometers S-75, S-76, 1-73 and D-89 which is discussed later in this

section. In the northern half of the landfill site, the relief on the

water table surface is commonly less than 0.5-feet at any given time,

indicating a very low gradient. The groundwater mound in the southern

portion of the landfill is seen to exhibit relief of from 1 to about 4

feet at the different times of observation for this study.

At times, there is an apparent predominantly downward component of flow

in the aquifer near the valley wall. This is indicated by the

difference in hydrostatic head between piezometers screened in the upper

and lower portions of the aquifer. The deeper piezometers generally

indicate lower water levels than nearby shallower piezometers. Since

groundwater flows from areas of higher pressure to lower pressure, the

flow would be generally downward in this area. An example of this is

seen when comparing October 1984 water levels in the deeper D-81 and

D-89 piezometers to water levels in the shallower S-75 and S-76

piezometers. The calculated vertical gradient near the valley wall

, ' varies somewhat throughout the year but generally ranges between 0.117

, !<« and 0.0007;$ This vertical component of flow dominates the horizontal
\]J ... - ------------ "

/ component near the valley wall, which generally ranges between 0.003 and

0.008* throughout the year. Further west, away from the sloping bedrock

valley wall, flow is predominantly lateral. Comparison of deep

hydrostatic head in D-83 with shallow hydrostatic head in 1-62 indicates

little elevation difference and, therefore, almost no vertical component
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of flow exists. The flow is basically horizontal; generally toward the

Missouri River. The horizontal gradient generally ranges between 0.0003

and O.Q017 throughout this year as calculated from regional groundwater

contours (obtained from Earth City piezometers as shown on Figure IN-1).

Generally, the water table elevation is influenced most significantly by

the stages of the Missouri River. As the river rises or declines, the

water table responds similarly but in a delayed and subdued manner.

Hydrographs were constructed from piezometers which exhibit the typical

pattern of change in water levels throughout the year. As can be seen

by comparing these hydrographs with the Missouri River stages

(Figures III-2 and III-3), the water levels in the piezometers are seen

to rise steadily in the spring, when the river is rising, and decline

during the drier summer months, /the rise in the water table at the West
r

Lake site lags behind the overall rise in the river stage during the

spring by several weeks. The alluvium creates a buffer zone between the

river and the alluvial groundwater beneath the site causing the time

lag. Another effect .of the alluvium is to decrease the effect of rapid

changes in the river stage so that the water levels in the piezometers

do not fluctuate dramatically on a daily basis. This lack of daily

fluctuation of the water table was documented by the continuous water

level recorder, which reveals gradual, slow changes in water table

elevation.

The water table generally slopes downstream and toward the river during

the dry summer months and generally downstream during the wet spring
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/̂
months,) although changes in gradient direction apparently occur at other

times during the year in response to changes in stage of the Missouri
-̂i

River. I Determination of this overall gradient direction is based upon

Earth City piezometer readings and from water table contour maps of the

floodplain across the Missouri River Valley from the site (Ref. 4) (see

Figure IN-1). The gradient may be away from the river for short periods

of time during high river states, but this is apparently only a

localized affect near the river.

\. The unconfined condition of the aquifer is evidenced by the absence of a

continuous aquiclude being correlated between borings. Another

indication of unconfined conditions is the water level data from

clustered piezometers. As can be seen by comparing Figures III-l and

III-4, five clusters (pairs) of piezometers, S-84 and D-85, 1-66 and

D-94; 1-62 and D-83; S-82 and D-93; S-51 and D-90; and 1-50 and D-91

show essentially no elevation difference in water levels between the

piezometers screened in the deeper portion of the aquifer and the

adjacent piezometers set to shallower depths. This indicates that the

deep and shallow wells were screened in the same hydraulic unit and no

confining conditions exist there. Italso indicates horizontal flow in

these areas with little or no vertical component of flow at the time

these measurements were made.

Another cluster, S-80 and 1-50, exhibits significant, though not large,

water level differences between adjacent deep and shallow wells. The

difference between water levels in S-80 and the deeper 1-50 is due to a
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shallow perched wafer zone which is intercepted by the screened segment

of Piezometer S-80. Piezometer S-80 indicates the head in the perched

zone and 1-50 indicates the head in a deeper sand seam. The san- seam is

confined below silty clay. Because the water elevation in 1-50 is very

nearly the same elevation as in nearby wells and since the clay seams in

the vicinity tend not to be laterally extensive, it is concluded that

the groundwater in 1-50 is semi-confined, rather than completely

confined. That is, it has some degree of hydraulic connection with the

surrounding groundwater, but is partially confined because of the

presence of the overlying low-permeability material. Since the water

table in Piezometer S-80 is perched, the water levels from this well are

excluded from the groundwater contour maps.

Water levels were continuously monitored in Piezometer 1-62 from May 24

to October 23, 1984 using a Stevens water level recorder. The water

level remained fairly steady, with only minor fluctuations, until

approximately July 6, 1984 when a fairly steady decline from 436.1 to

435.6 occurred until about the end of July. Another more rapid decline

in the water level occurred from about August 6 to August 28 when the

water elevation dropped from 435.4 to 432.9. The water level remained

fairly steady through September until October 3 when the recorder was

removed. The indication from the continuous monitoring data is that

monthly water level measurements are adequate for detecting any

significant changes in water table elevations.
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FLOW DIRECTION AND GRADIENTS

Figure III-l includes water table contours and arrows indicating general

groundwater flow direction. It is important to note that the map was

made using water level data from August 29 and 30, 1984, and that the

pattern of contours .is consistent with the pattern from the other water

well measurements made for this study, thus, the pattern of water table
\2.s'

contours is relatively constant throughout the year, even while the

elevation of the water table in the entire aquifer is illustrated by the

water levels shown on the detailed geologic profile across the site

(Figure 1-3).

To determine the difference between groundwater flow in the upper

portion of the aquifer as compared to that in the lower part of the

aquifer, a comparison was made between water levels measured in the

shallow and intermediate piezometers and those measured in the deep

peizometers.

The deep and shallow flow patterns are generally similar, but there are

\ times when the hydraulic gradients in the lower part of the aquifer are
i

/ extremely low (less than 1 foot per mile), and the groundwater flow

rates in the deep aquifer are negligible. This can be seen by comparing

Figure III-A (where the flow patterns and gradients in the upper aquifer

are similar to the general pattern shown on Figure III-3), with Figure

III-5, where the gradient is negligible, but very slightly elevated in

the northern parts of the landfill. Figures III-5 and III-6 have been

provided to illustrate that there are times when a gradient builds up on
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the hydraulic head in the deep aquifer, in response to recharge from the

surface water recharge zones in the southeast part of the site. The

changing pattern of hydraulic head distribution in the deep portion of

the aquifer is also probably related to changing pressures in the
. -tU

aquifer canal by rise and fall Vf .river stage. As can be seen in

Figures III-6 and III-7, the pattern of groundwater flow in the deep

aquifer is similar to that in the shallow aquifer.

The flow direction of groundwater beneath the West lake site is

dependent upon which part of the aquifer is considered. At the surface

of the water table, a perennial mound in the southern portion of the

site controls the flow direction (see Figure III-l). Groundwater in the

upper portion of the aquifer will flow away from the mound to the north,

west, and south. Because this mound is small (less than 3 feet of

relief in comparison to the thickness and volume of the aquifer, it has

only a slight affect on groundwater flow direction at greater depths.

The groundwater mound is the result of a local recharge area created by:

(1) the pumping of water from the quarry to surface drainage ditches

which is discharged to this area, (2) surface infiltration along Old
/• N

St. Charges Rock Road, and (3) possible leakage from Ami ined) surface

C" water holding ponds in the quarry vicinity. Groundwater in the lower

portion of the aquifer flows generally in a westerly or northwesterly

direction in response to the gradient induced by the Missouri River

stage and the gradient of the river valley. Flow is predominantly

downward near the valley wall. Another influence on the flow direction

is the nonuniform permeability characteristics of the aquifer. Because
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of the various alluvial materials, such as clay lenses and small sand-

filled channels, groundwater will flow more rapidly through the higher

permeability materials. These effects will tend to be localized and

will not change the overall flow direction drastically.

In the northern part of the site where the water table gradients are

seen to the very low (see Figure III-l), groundwater flow is generally

northward near the northern end of the site and westward from the

western portion of the landfill. Thus, flow is generally radiating from

the central portion of the landfill toward the perimeter, probably due

to slight mounding of the water table within the landfill itself.

Because of the extremely low hydraulic gradients and low relief on the

water table, this pattern may not be consistent with time; local

variations may alter the pattern somewhat, but these variations are

minor. Thus the pattern shown on Figure III-l predominates throughout

the year.
«—

2. GROUNDWATER QUALITY

a. Distribution of Chemical Constituents

The lateral and vertical .distribution of detected chemical I

''•' ' /
' constituents was investigated to determine if the landfill was
!' • II
' affecting local and downgradient groundwater quality.

(1) Lateral Distribution; Chemical results were obtained from wells

upgradient, downgradient, and around the perimeter of the
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landfilled area. When chemicals were detected at several

locations, the results were plotted on a site map. The most

informative chemical distribution maps are shown in this report.

The complete results of chemical analysis are contained in

Appendix E.

The only priority pollutant volatile organic compound detected

in both rounds was methylene chloride. The chemical

distributions for Round 1 and Round 2 are shown on Figures

and . In Round 1, methylene chloride was detected in wells

throughout the landfill area. Piezometer D-90 showed 83 ug/1 of

methylene chloride, the highest detected level. The

concentration pattern was irregular and therefore not contoured.

In general, the downgradient wells showed lower levels of

methylene chloride (from 6 to 12 ug/1), except for

Piezometer D-83, which had 55 ug/1. 7* Acetone, not a priority

pollutant, was also detected in most samples. Methylene

chloride was also detected in Round 2, but at only three

locations and at lower concentrations. Piezometer D-90, only

contained 6 ug/1. Piezometer D-89 showed 10 ug/1 and

Piezometer 1-59, a shallow downgradient well, showed 7 ug/1.

The rest of the well concentrations were less than the detection

limit of 5 ug/1.

The only priority pollutant base-neutral compounds detected in

Round 1 were bis(2-ethylhexyl)phthalate and trace amounts of two
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other phthalates. Only bis(2-ethylhexyl)phthalate was detected

during Eound 2 at one location. The chemical distribution map

for Round 1 is shown on Figure 111-10. Round 1 results showed

bis(2-ethylhexyl)phthalate at five locations throughout the

landfill area. The pattern was irregular and therefore not

contoured. Piezometer D-90 showed 115 ug/1, while the

background wells had concentrations less than the 1 ug/1

detection limit. Piezometer D-92 had the highest level of

477 ug/1. The downgradient well mostly had concentrations

either close to or below the detection limit.

Round 2 results showed bis(2-ethylhexyl)phthalate at only one

location. As in Round 1, Piezometer D-92 had the highest level

of 25 ug/1. All other wells showed concentrations less than the

10 ug/1 detection limit.

The Round 1 results, in addition to providing priority

pollutants concentrations, also provided information on possible

additional organic compounds. Trace amounts of aliphatic

hydrocarbons (also identified as diesel oil) were detected in

Piezometer 1-59 and S-80. An organic odor was evident in

Piezometer S-80 during both sampling rounds. Most of the

samples contained a variety of tentatively identified compounds

such as phthalate esters, trimethyl cyclohexane-1-one, and other

compounds found in plastics. The source of these compounds is

unknown.
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Phenol was detected at five locations in Round 1. Figure III-ll

shows the distribution of phenol. The pattern is irregular and

therefore not contoured. Piezometer D-92 had the highest

concentration of 19 ug/1. The downgradient wells to the west of

the landfill had concentrations of up to 7 ug/1. The detection

limit was 1.7 ug/1.

Phenol was not detected in Round 2 above the detection limit of

10 ug/1. No other acid-extractable compound was detected. A

general analysis of total phenolic compounds, a different

analysis with detection limit of 2 ug/1, was negative.

Trace amounts of several pesticides were detected during

Round 1. Compounds detected included gamma BHC (Lindane), delta

BHC, chlordane, dieldrin, endrin, 4,4' ODD, 4,4' DDE, 4,4' DDT,

and hexachlorobenzene. The compounds DDD and DDE are

decomposition products of DDT. All wells tested positive for at

least one pesticide. Piezometers S-82 and D-83, to the west of

the 'landfill, showed the greatest numbers and highest

concentrations of pesticides. All pesticide concentrations were

less than 0.70 ug/1. The distribution of two frequently found

pesticides, chlordane and 4,4* DDE, were plotted and shown on

Figures 111-12 and 111-13. Chlordane was not detected in the

upgradient wells, and shows an irregular pattern in the

downgradient wells. Piezometer S-82 had a maximum concentration

of 0.258 ug/1. The DDT decomposition product, 4,4* DDE, was
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found at 11 wells, both upgradient and downgradient of the

landfill. The upgradient and background wells had higher

concentrations. Piezometer D-89 had the maximum concentration

at 0.117 ug/1. In general, the distribution of pesticides is

irregular and the source is unknown. No pesticides were

detected in Round 2. The detection limits in Round 2 were

similar to those in Round 1.

The distribution of inorganic constituents followed an undefined

pattern as did the organic constituents. Total cyanide was

detected at 1 or 2 ug/1 levels at six locations during Round 1.

The highest level was 6 ug/1 at Piezometer D-90 to the south of

the landfill area. In Round 2, total cyanide was detected in

only one well above the 5 ug/1 detection limit. Piezometer D-89

had the highest level at 7 ug/1

The Round 1 metals ICP (Inductively Coupled Plasma) scan

produced results for 32 dissolved metals. Conventional'

parameters such as iron and sodium were plotted to determine a

pattern with respect to the landfill, since these compounds are

often associated with landfill contamination. The distributions

of sodium and iron are shown on Figures III-1A and 111-15. The

sodium concentration ranged from 5 mg/1 to a high of 175 mg/1 at

Piezometer D-83. The ranges were generally between 30 and

70 mg/1 both upgradient and downgradient of the landfill, with

no distinct pattern. Levels were generally higher in the wells
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west of the landfill (over 100 mg/1). Dissolved iron

distribution was also irregular. The highest concentration of

31.5 mg/1 was found in Piezometer S-84. Levels were generally

higher within the landfill boundary. Downgradient

concentrations were slightly higher than upgradient

concentrations.

In Round 1, very few priority pollutant metals were detected,

except for copper and zinc. The distribution of zinc, which was

found in almost all wells, is shown for Rounds 1 and 2 on

Figures 111-16 and 111-17. The concentrations ranged from less

than 2 ug/1 in Piezometer D-90 to 1240 ug/1 in the adjacent

Piezometer S-51. Most other concentrations ranged from 30 to

140 ug/1 throughout the landfill.

In Round 2, the detection limits for most metals were

approximately one tenth the detection limits in Round 1. Even

at detection limits of 1 to 4 ug/1, very few heavy metals were

detected. The highest lead concentration was found at

Piezometer D-91,to the south of the landfill. Compounds such as

antimony, nickel, thallium, and zinc were commonly found.

Silver was detected but at levels close to or below the

detection limit of 2 ug/1. The distribution of zinc is shown on

Figure 111-19. As in Round 1, the lowest level of less than

2 ug/1 was found in Piezometer D-90, while the highest level of

2000 ug/1 was found in the adjacent Piezometer S-51. The
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remaining wells ranged between less than 2 and 70 ug/1

throughout the landfill.

The distribution of the heavy metal arsenic was plotted, since

several positive values were obtained. This is shown on

Figure 111-18. Piezometer D-91, a background well, contained

4 ug/1 of dissolved arsenic. The maximum level of 9 ug/1 was

found in Piezometer S-84 and S-88.

Generally, the distribution of dissolved metals showed no

distinct pattern and downgradient levels did not significantly

differ from upgradient levels.

The significance of the chemical constituent concentrations will

be discussed in Part IV.

In addition to priority pollutant analysis, four wells were also

sampled for gross alpha and beta radiation during Round 1. The

results are included in Appendix E. The values for gross alpha

ranged from less than 2 pCi/1 (pico curies per liter) in

Piezometer D-83 to 270 pCi/1 in Piezometer S-84.

Piezometer S-84 had the only gross alpha or beta level exceeding

31 pCi/1. The laboratory explained that these high levels could

have been due to the presence of suspended clay material in the

sample, and that future samples should be filtered.
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In May, 1986, 32 well samples were collected and analyzed for

gross alpha and beta by the Department of Energy. The results

are included in Appendix E. Further isotopic analyses are being

performed on many of the samples.

(2) Vertical Distribution! The vertical distribution of chemical

constituents was evaluated to determine:

(a) The presence of chemicals in the shallow and deep aquifers.

(b) Differences between the shallow and deep aquifers with

respect to chemical constituents.

Organic chemicals were detected both in the shallow and deep

part of the aquifer. In general, highest levels of methylene

chloride were found in the deep piezometers, although only three

piezometers had detectable levels in Round 2.

Bis(2-ethylhexyl)phthalate was only found in deep piezometers in

both Round 1 and Round 2. In Round 1, phenol was found in both

shallow and deep piezometers. Pesticides were also found in

both shallow and deep piezometers at similar concentrations.

Dissolved metals concentrations showed no definite pattern with

respect to shallow and deep aquifer levels. In some well

clusters, sodium was highest in the deep wells and in other well

clusters sodium was highest in the shallow wells. The same was
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true for iron, zinc and many of the other detected metals. The

well cluster of D-90 and S-51 consistently showed a low zinc

level in the deep well and a high zinc level in the shallow

well. The reason for this is uncertain, since this occurrence

was inconsistent with other metals data but nonetheless is not

at a level of concern.

b. Seasonal Variation

The sampling rounds occurred during two distinct seasons. Round 1

took place in December while Round 2 took place in May. In general,

more chemicals were detected in Round 1, and at higher

concentrations. Among those chemicals found to a greater extent in

Round 1 were methylene chloride, bis(2-ethylhexyl)phthalate, phenol

and pesticides. Priority pollutant metals were found more often in

Round 2 because of the lower detection limits. Comparable metals

such as zinc did not show substantial changes from Round 1 to

Round 2.

c. Validity of Data

The validity of the chemical data is dependent on:

o The field collection of the water samples and proper preservation

of the samples,

o The chemical laboratory quality assurance/quality control

(QA/QC).
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The organic data can be evaluated using the laboratory spike and

blank and replicate sample data. During Round 1, the spike and

duplicate sample results were within method accuracy limits.

Bis(2-ethylhexyl)phthalate was detected in the blank at 3.5 ug/1.

The Round 2 laboratory volatile organic blanks contained 17 and

15 ug/1 of methylene chloride. Trace concentrations of

bis(2-ethylhexyl)phthalate were detected in the blanks.

The QA/QC information provided by the laboratories for Round 1 and

Round 2 indicates that the sample data is reliable with respect to

laboratory analysis. Possible interferences are methylene chloride

and bis(2-ethylhexyl)phthalate. The Round 2 blank concentrations of

methylene chloride may be high enough to cancel out the

concentrations found in the three wells.

Field procedures could also have introduced an error factor to the

chemical results. Common sampling errors are:

o Introduction of surface contamination to the sample.

o Improper cooling, storage and preservation.

o Aeration of sample during collection.

o Insufficient purging of stagnant well water.

o Use of unclean sample bottles and sampling equipment.

Since precautions were taken to minimize these errors, the collected

samples are probably representative of the aquifer water quality.

111-22 WST3.HYI



It should be noted that the Department of Energy samples, taken on

May 7 and 8, 1986, were sampled by different personnel. The quality

control of the filed procedures are unknown.
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PART IV

IMPACT OF LANDFILL ON GROUNDWATER QUALITY

A. DOWNGRADIENT WATER USE

As described above in/the discussion of regional groundwater hydrology, the

discharge point for the groundwater downgradient beneath the old landfill

site is the Missouri River. There are no water supply wells at the Earth

City industrial park, and no known water supply wells elsewhere

downgradient. The drainage ditches along St. Charles Rock Road intersect

the waer table. ] Therefore, the groundwater underflow beneath the site
' *••—

passes through the ditchiles as a surface water occurrence/!litch/t
r—»

B. DOWNGRADIENT GROUNDWATER QUALITY

To assess the impact of the landfill on groundwater quality, the chemical

constituent levels in the background wells were compared with levels within

and downgradient of the landfill.

Methylene chloride was found in a background piezometer (D-91), an

upgradient piezometer (D-89) and is also a possible laboratory inter

It is unclear whether the landfill is a source of methylene chloride.

Bis (2-ethylhexyl)pthalate was found in an upgradient (D-89) and is a

possible laboratory interferent. Levels in Round 1 were generally highest

within the landfill (D-92), and may therefore be affected by the landfill.
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Phenol was found at its highest Levels within the landfill area (D-92) and

in downgradient piezometers and could therefore be affected by the landfill.

The various pesticides found in Round 1 showed no particular distribution

pattern. Some were found more in the background wells (4, 4 'DDE) and. others

in the downgradient wells (heptachlor, chlorodane). Levels tended to be

highest in Piezometers S-82, D-83 and S-84, all downgradient. The effect of

the landfill on pesticide levels is unclear, since none were detected in

Round 2.

As mentioned earlier, the distribution of dissolved metals showed no

particular pattern. Sodium levels tended to be higher in the interior and

downgradient wells, as did iron levels. Other metals of concern did not

appear to be affected by the landfill.

The-chemical results suggest that ̂ certain wells showed relatively high
N ^^

V

levels of several constituents. During Round 1, Piezometer D-90 had the

maximum concentrations for methylene chloride, total cyanide and also

contained bis (2-ethylhexyl) pthalate. Piezometer D-92 had the maximum
' x%

concentration of phenolxand bis (2-ethylhexyl) pthialate' and also contained

methylene chloride.

During Round 2, WeTb\ D-89 had the maximum concentration ̂ of. methylene

1 \ T~"" "^chloride and bis1 (2-ethylhexyl) , phthalate. ] Oqe possible source is the
1 — • / \-X

vehicle maintenance-shop located^ne^ar piezometer-8-89.

I ^
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C. RISK ASSESSMENT

1. POTENTIAL PATHWAYS

The potential pathways of chemical transport from the landfill are the

following:

o Direct contact.

o Air transport.

o Surface water runoff.

o Groundwater transport.

Direct contact and air transport would primarily affect persons working

in and around in the landfill operation and were not considered major

pathways. The risk is most likely similar to operations at most

municipal landfills.

Surface water runoff from the landfill primarily flows to a drainage

ditch along the north side of the landfill and the south side of

St. Charles Rock Road. This ditch is also occasionally recharged with

groundwater. This surface water either recharges the groundwater or

discharges to the Missouri River. A pond along this ditch is located on

the northwest side of the landfill, and is known to contain fish.

Groundwater could potentially be affecting fish in this' pond, but more

data is needed to evaluate this possibility. Surface water runoff to

the south and southwest flows out across relatively flat agricultural
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level, and some of this runoff may join Che small intermittent creeks

which traverse the area.

] The groundwater pathway would affect persons using groundwater /

\ . . '•/ downgradient of the landfill before it discharges in the Missouri River. _ \

As discussed in Part IV, Section A, no private wells have been

identified. The remote possibility of future wells being located down

gradient of the site should be considered when evaluating the

groundwater quality.

2. STATE AND FEDERAL WATER QUALITY CRITERIA (M~U/vv̂ l '*L

The concentration levels of various groundwater chemical constituents

found during this investigation were compared with Federal and State

drinking water quality standard and recommendations. The comparison is

shown on Table IV-1. The compounds listed were the major detected

compounds which have water quality standards and recommendations. The

maximum, or worst case, concentrations were used to evaluate the

groundwater quality.

According to the available data, most of the chemicals detected in the

groundwater were at levels below drinking water quality limits and

guidelines. Exceptions are phenol, chlordane, 4,4* DDT and cyanide.

Phenol was considerably below federal guidelines for health and

aesthetics (taste and odor) but was greater than the drinking water

limit of 1 ug/1. Chlordane was detected and therefore exceeded the
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proposed RMCC of 0 for potential carcinogens. The EPA Health Risk

Criteria for 4,A'DDT is 0.00024 ug/1 and was detected at 0.051 ug/1.

Some decomposition products, 4,4'DDE and 4,4'DDD, were also detected.

Total cyanide, at 7 ug/1 exceeded the drinking water standard of 5

ug/1; however, the standard is based on cyanide amenable to

chlorination. Arsenic, at 9 ug/1, exceeded the EPA Health Risk criteria

for one in 100,000 cancer risk but was below the 50 ug/1 drinking water

standard.
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TABLE IV-1

WATER QUALITY CRITERIA

Compound
Methylene
Chloride
Bis
(2-ethylhexyl)
phthalate
Phenol

Gamma BHC-
(Lindane)
Chlordane

Endrin
4,4' DDT
Cyanide

Arsenic

Cadmium

Lead

Silver
Copper
Nickel
Zinc

Max.
Cone.
(ug/1)
83

477

19

0.100

0.258

0.140
0.051
7

9

3

13

7
'57
62
2000

Water Quality
Well No.
Round

D-90U)

0-92(1)

0-92(1)

S-82U)

S-82(l)

S-84(l)
D-83(l)
D-89(2)

S-84,S-88(2)

D-85U)

0-91(2)

1-59,0-92(2)
1-59(1)
S-82(2)
S-5K2)

Criteria (ug/1
HRC AWQL MDNR

15,000

1

0.186

0.23

1
0.00024
-̂, 200 5

/ ' - (Amen to
/0.0022 (/ 50
\ S.
^ — ' 10 10

50 50

50 50
1000

13,400
5000

Other
600 (RSD)
150 (SNARL)

4000 (RFD)-
300 (T&O)
4 (DWS)

8 (SNARL)
0 (RMCL)
0.2 (DWS)

CD
50 (DWS)
50 (RMCL)
10 (DWS)
5 (RMCL)
50 (DWS)
20 (RMCL)
50 (DWS)
1000 (T&O)

5000 (T&O)
Note:
HRC - Health Risk Criteria: Cancer Risk per 100,000 population (Fed. Reg.

11/28/80)
AWQL - Ambient Water Quality Criteria (Fed. Reg. 11/28/80)
MDNR - Missouri Department of Natural Resources - Drinking Water Limits
RSD - Risk Specific Dose: Cancer Risk per 100,000 pop. (Fed. Reg. 613186)
RFD - £isk Factor Dose: (Fed. Reg. 613186)
T&O - Taste and Odor Recommendations

SNARL - Suggested No Adverse Response Levels, Long Term
DWS - U.S.E.P.A. Drinking Water Standard
RMCL - Recommended Maximum Contaminant Level (proposed - Fed. Reg. 11/13/85)
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PART V

CONCLUSIONS

A. SUMKARY OF HYDROGEOLOGICAL CONCLUSIONS

Based upon information from the Burns & McDonnell investigation of the West

Lake Landfill site it can be concluded that:

The alluvium of the Missouri River forms the major aquifer in the vicinity

of the site. The underlying bedrock is relatively impermeable, both on the

valley side slopes and the bedrock valley floor buried beneath the alluvium.

Alluvial deposits of the Missouri River are in hydraulic communication with

fcfl/the river, thus the river has a major influence on water levj§§y in the

alluvium. A rise in river stage during seasons of high rainfall and snow

melt causes the water table in the aquifer to rise. Conversely a seasonal

drop in the river stage causes the water table in the aquifer to drop.

Although the rise and fall of the aquifer is less than that of the

correlative change in river stage, the change in water table elevation is

relatively uniform throughout the entire extent of the aquifer in the site

vicinity.

The predominant direction of groundwater flow in the aquifer in the region

near the site is northwestward toward the Missouri River. This predominant,

regional pattern of flow is illustrated on Figure IN-1, which was made using

water levels in piezometers in the Earth City area in 1976. There are broad

fluctuations in this flow direction throughout the year and the predominant
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flow direction ranges from slightly south of due west to northwest

"\ , (subparallel to the northerly flow direction of the Missouri River). During

short periods of the year (primarily in the spring and for short periods in

winter), when the river stage is rising rapidly, the predominant groundwater

flow direction in the aquifer may be temporarily reversed in the localized

vicinity of the river. This occurs while the river is at a higher elevation

than the water table. This generally eastward flow is of short duration and

is overshadowed by the predominant westward flow at some distance from the

river.

Throughout most of its extent, the aquifer is generally unconfined (under

water table conditions). Relatively low-permeability, discontinuous clayey

and silty zones in the upper part of the alluvium may cause semiconfined and

perched water conditions in very localized areas.

Other localized effects, of only minor significance, may affect groundwater

flow directions in the aquifer. As can be seen on Figure III-l the only
I

local feature of note is a perennial groundwater mound, superimposed on the

generally westward sloping water table which predominates on the rest of the

site. The groundwater mound is located on the southern part of the West

Lake site, and occurs due to a localized recharge zone. This mounding is

created by: (1) water pumped from the quarry being discharged at the ground

surface above the mound, (2) surface infiltration from the drainage ditches

along Old St. Charles Rock Road after rainfall (illustrated by cross-

hatching on Figure III-l, (3) and possible leakage from the surface water

holding ponds immediately west of the existing quarry (also illustrated by
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cross-hatching on Figure III-l. This mound generally affects flow direction

only in the upper portion of the aquifer, but may result in a significant

vertical component of flow beneath the mound. The mounding effect is

superimposed on the effect caused by changes in river stages and the effect

of the bedrock valley. In the bulk of the aquifer, other than beneath the

mound, the vertical component of flow is insignificant.

In the area of the groundwater mound, flow direction in the upper portion of

the aquifer is to the south, west and north away from the mound. Flow

direction lower in the aquifer includes a major component that is vertically

downward near the valley wall, but is horizontal either toward or

}'•' subparallel to the Missouri River at some distance from the valley wall.
N-̂ =̂«=s=r-

Gradients in hydraulic head in the lower aquifer are, at times, extremely

low. See, for example, Figure III-5. Thus, minor fluctuations in head (in

the range of 1/10-foot) may be sufficient to cause --gutjof changes in flow

direction. But because the gradients are very low at such times,

groundwater flow rates are negligible.

At other times (see for example, Figure III-7), there may be two to three

feet of differential in hydraulic head across the site. The pattern in

hydraulic head distribution in the deep aquifer at such times is seen to

reflect approximately the same pattern as the head distribution in the

shallow aquifer (see Figure III-4). Thus, the surface water feature«""which>-.

/ ? 77recharge the shallow part of the aquifer and cause groundwater/ • (L /1 ,A(in the southeastern part of the site also recharge the deeper \part of the
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aquifer by vertical infiltration from above. During such times, groundwater

flow in the deep portion of the aquifer is laterally, away from the recharge

area, predominantly to the west and northwest. During all times of

measurement, the hydraulic gradients in the deeper part of the aquifer were

substantially less than that in the shallow part of the aquifer.

Piezometers D-89 and 1-73 .are in the upgradient portion of the site, in the

vicinity of the predominant recharge area of the site. Piezometers 1-50 and

D-91 are in an area south of the landfill where they are outside the area of

influence of the groundwater flow pattern of the site. Thus, the

groundwater in the aquifer there is not downgradient of the site, but is

recharged from elsewhere, and samples from these wells may be considered

background water quality samples for the aquifer. The surface water

drainage ditches along the northern edge of the site are interconnected with

the water table, and are in the downgradient area of the groundwater flow

pattern. Thus,/ they contain not only surface water runoff, but also

underflow of groundwater from the aquifer.

Based on an interpreted value of hydraulic gradient of Q.OO3 across the

site, (considering the fan-shaped flow pattern diverging from the

groundwater around beneath the landfill), a value of 6.35** lo* cm/sec for

hydraulic conductivity of aquifer materials, a saturated thickness of

fr5* feet, and a site perimeter length of 69QQ feet, the flow rate is

calculated to be J7,OQO gallons per day beneath the entire site. For an

assumed value of O*?~O for effective porosity, the groundwater flow

velocity is calculated to be 7^ feet per year.
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B. SUMMARY OF GROUNDHATER QUALITY

1. Methylene chloride was the only detected priority pollutant volatile

organic chemical. In Round 2, the detection of methylene chloride was

accounted for by its concentration in blank samples.

2. During Round 1, methylene chloride had a maximum concentration in

Piezometer D-90.

3. The compounds bis(2-ethyl hexyl) phthalate and phenol were found at the

maximum concentration at Piezometer D-92 during Round 1.

4. The general distribution of organic constituents was scattered and

irregular. In general, phenol and methylene chloride were found to be

slightly higher in downgradient wells during Round 1. The landfill is a

possible, but not certain, contributor.

5. The distribution of dissolved metals was irregular and significant

differences were not detected between the background, upgradient and

downgradient wells.

6. Many chemical constituents were detected in the deep wells but no

significant increase was detected between the deep wells and the shallow

wells.
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7. More chemicals were detected during Round 1 (December 1985) at greater

concentrations than during Round 2 (May 1986).

8. A variety of pesticides were detected during Round 1 at various

locations, especially Piezometers S-82, D-83 and S-84. The source of

these pesticides is unknown.

9. Compared to state and federal drinking water standards, the levels of

chemicals found in the groundwater do not appear excessive. Some of the

pesticides, such as chlordane and 4,4* DDT, exceeded recommended levels
I i

for cancer risk. 4

10. Surface water and groundwater are connected in the drainage ditch

running along the north side of the landfill. A pond connected to this

ditch, located on the northwest side of the landfill, contains fish

which could be affected by the groundwater.

11. No water supplies using groundwater downgradient of the landfill have

been found.

C. PROPOSED GROUNDWATER MONITORING PROGRAM

The purpose of the proposed groundwater monitoring plan is to evaluate the

effect of the landfill on groundwater quality through long-term monitoring.

Certain constituents detected during this investigation will ĵ Vs'o be

resampled to clarify differing results between Round 1 and Round 2.
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The components of the proposed plan are as follows:

1. SHORT-TERM MONITORING

The following piezometers will be resampled and analyzed for the listed

constituents:

1-59: Volatile Organics

D-81: Volatile Organics

S-82: Pesticides

D-83: Volatile Organics

S-84: Pesticides

D-87: bis(2 ethylhexyl) pthalate

D-89: bis(2 ethylhexyl) pthalate, volatile organics

D-90: bis(2 ethylhexyl) pthalate, volatile organics

D-92: bis(2 ethylhexyl) pthalate, volatile organics

Based on this data, the long-term monitoring plan will be revised

appropriately.

Also, because of the presence of fish in the surface pond to the west of

the landfill, ,the fish should be sampled and analyzed for the following

constituents:

Priority pollutant pesticides

Priority pollutant metals

gross alpha and beta radiation

From this data, a decision can be made on whether or not fishing should

be allowed in this pond.
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,
2. LONG-TERM MONITORING yX

The following piezometers shall be sampled on a quarterly basis; ^
t. " "~ — " "^

S-84, D-85: north of landfill

S-82, D-93: west of landfill

D-89: upgradient

D-91: background

D-92: within landfill boundary

J,y The samples will be analyzed according to MDNR parameters for landfill

y &~y v 1L monitoring. In addition, the water level will be measured in each well
VV before sampling.

f ,r"
\ An analysis of the results will determine if future remedial action is

needed at the site. "
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LEGEND AND NOMENCLATURE OF DRILLING LOGS

Information preceeding the logs relates to pertinent project and boring
descriptions, which are self-explanatory. Remaining items on drilling
logs are described as follows:

1) DEPTH: Depth below a given reference elevation. Normally, units are
in feet and are from the aforementioned ground surface, unless
otherwise noted.

2) DESCRIPTION;

Weathering:

Description of soil or rock material according to
Unified Soil Classification. Word descriptions give
principal soil constituent, other minor soil constituents,
color, moisture, consistency or density, plasticity, and
other appropriate material characteristics. Geologic
names, where appropriate, are shown in REMARKS. A solid
line denotes a stratigraphic change-, a dashed line
indicates the approximate location of a stratigraphic
change. Rock samples are described according to
lithology, color, moisture content, weathering, strength,
and any discernible structure. Criteria for evaluating
weathering and strength (established by the U.S. Bureau
of Mines,) are as follows!

FR: (Fresh) No visible signs of weathering.

SW: (Slightly Weathered) Weathering (alteration) limited
to the surface of major discontinuities, no
weathering of rock material.

MW: (Moderately Weathered) Weathering (alteration) extends
throughout the rock mass, but the rock material is
not friable.

HW: (Highly Weathered) Rock is decomposed and friable,
but the rock texture and structure are preserved.

XW: (Extremely Weathered) Soil material with the original
texture, structure, and mineralogy of the rock
completely destroyed.
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Strength: VS: (Very Strong) Rock surfaces cannot be scratched by a
steel nail.

S: (Strong) Faint scratch made with a steel nail.

MS: (Moderately Strong) Distinct scratch trace made with
a steel nail.

W: (Weak) Slight scratch left by fingernail, material
can be gouged out with steel nail.

VW: (Very weak) Material can be gouged out with fingernail.

3) LOG OR CLASSIFICATION; Unified Soil Classification symbols are shown
in reference to appropriate description of soil.
Rock material is noted by visual symbols (referenced

from NAVFAC DM-7 Manual, March 1971, with
slight revision) representing rock classification,
as shown below:

SANDSTONE

CONGLOMERATE

COAL

LIMESTONE

COMPACTION SHALE

GNEISS

GRANITE

SILTSTONE

MUDSTONE

DOLOMITE

CHALK

CEMENTED SHALE

SCHIST

BASALT
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i
I

i.

\
\

4) BLOW COUNT: (ie: 4/7/8)
Numbers indicate the necessary blows to drive 3 six-inch
increments, or part thereof, of a split barrel sampler when
driven by a 140-pound hammer falling freely for 30 inches;
as per ASTM D 1586. The Standard Penetration Resistance
(N value) is the sum of the second and third six-inch
penetrations. If the sampler is driven less than 18 inches,
the N value is represented by the total resistance over the
last 12 inches. If the sampler is driven less than 12 inches,
logs indicate the number of blows and fraction of increment
in inches actually penetrated. Note that a blow count can
be listed for a California or Dames & Moore sampler, but
that this is not the Standard Penetration Resistance.

5) RECOVERY & LOSS:

6) SAMPLE DEPTH:

In soil this represents the total length of soil
recovered over the amount of sample penetrated.
In rock this notes the percent core recovery and
Rock Quality Designation (RQD).

7) BOX SAMPLE NO:

SS -

ST -

A column that provides a reference to the depth below
the previously mentioned reference elevation at which
samples were taken.

In the case of rock coring, the box number and core
run number are noted. For soils, the designated type
and consecutively numbered sample are noted by the
following letter;
Split-Spoon sample, obtained by driving a 2-inch
diameter split spoon according to D 1586 to retreve
penetration resistance and sample recovery.

Undisturbed thin-walled tube sample (Shelby Tube)D 1587,
obtained by penetration of a 3-inch diameter thin-walled
tube using an open or, where indicated, fixed piston
sampling head.

C - Continuous sampler: obtained by drilling a 5-foot long,
24-inch I.D., CME split barrel sampler into the soil
material.

DM - Liner tube sampler (Dames & Moore), obtained by
penetration of a thick-walled, split-barrel sampler
containing 2̂ -inch diameter ring liners.

B - Bag Sample, obtained by combining disturbed auger cuttings
for a large bag sample.
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D - Disturbed Sample, obtained from auger cuttings or wash water
for a small container sample. _

-J - Jar Sample, obtained from any other sample method, but ™
later placed into a jar container due to sample size or
disturbance. •

8) REMARKS; Pertinent observations made and noted by the inspector during
drilling. These may include, but are not restricted to, •
type of drilling, water seepage, fluid loss, time during ' •
drilling, material formation, hole termination, pocket
penetrometer readings (TSF), piezometer-installation, water
levels first encountered during drilling and at some time H
after completion of drilling, and any other pertinent I
information.

9) SOIL STRENGTH: QT> is the designation of soil strength as measured with •
a pocket penetrometer. Units are in tons per square foot.
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Drilling Log

Project Name Boring Na

Project No.
-*- 001

Page of

Ground Elevation Location Total Footage

Drilling Type Hole Size Ovwburdwi Footage Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

DrflllngCo. $R\\ .L l /U& Drlller{8)

DrlllingRlg. ACKER Penetration Test S TA A/ A A- A

Date g _•££.- To Field Observer (s) GLE.M AJ

Depth Description Clasr
Blow

Count Recov.

Sample
or

Box No. Remarks

tR ,

-V -

6 -

7 -

8-

8''

/ft"

CiTI*,

lO-

ll ~

o.t
1/3/2. id S5-7L

SoPT ,

090280 Burns &McDonmll
CNCMCHl • ARCMTCCTS • CON1ULUNT3

Form T5-C7V



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Boring No.

Project Name u-/E«rt-Ak£ Page of

Project No. ' <> 7f~ * - OO1. Date 8-Z9-3*/

Depth Description
Lofl

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

/£•-

•'-• "i'V

i9~L

7f =

10 -

To

TOTA^ .

Z7I

SATU A ArEJ>

tf/a

H."
ST-3 - O,o

Mote ro A _De«»tM

A 2"
P ' ;

'' ff c / ^ \ / c i/ •) f-; />
/' ft t.f

/ / V j l t f t C t c ^ J /1
<' • I

J3 ' /v - f c .» -ftr/'.-'c/.'VJ
r a '-i i •- •

i.9t^*n ''0' '< ,(?| 0"

lft.17

r<\ E 9 1 fl T£ L)^

111479 Boras & MCDonntll Form T5-GT-2-2



Drilling Log

Project Name

Project No.

Boring No.

Page of

Ground Elevation Location Total Footage

Drilling Type Hole Size v ovwtuoen Foot̂ a Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

/ /

Drilling Co. O«t/-<-'<VG CO- Driller (s)

DrilllngRlg. PeSefratlonTest

Date 8- /3 - To Field Observer (s) <3LE>\>

Depth DMcrlptlon CIlM.
Blow
Count Recov.

Sample
or

Box No. Remarks

I

O/ TO

5"

7 ~

&

7

/o /o.

S/S/4 >&"

18." S5-I

TO

AfVaoX, r3',

13'

0902SO
• kHCMTECTX • CONSULTANT!

Form TS-CT'2'1



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. P- 0 /

Project Name W£«=.TUAKt Page of *f

Project No. - O 7ST--V - O O2_ Date 8 -

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

IS-
i UTV e TO IV\

Z3-

25"-

30-

111479

•8" -5S--

tOr«

>,*•<*

/a **-*,

"

Barns & K<Donn«ll

-r>R»-
U do

<?'•
To

Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. 0- g /

Project Name Page of

ProjectNo. V - Date

Depth Description Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

s/crv
<>UA«

Uflr\ -5T1 Ppy

• To

To

ss-sj

33=^

t
\

•58-

37=

- 7

sve.Awcui.Aii 70

45

To

0/V

^H

111479 Barns & McDonnell Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

I
Boring No. Q - 8 /

Project Name Page of

Project No. - OV£*- -V - Date 8 - '3 -

Depth Description
Log

class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

/S

50~

52-

57-

'* 10

ti. Sffr

SS-IO p . « -x. o /* f'
"to

y
.

/S"

*o-

gr »w

arc'srj

V/KTEft LEVEL
\<?,(e3'.

®
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Drilling Log

Project Name Boring No

Ground Elevation Location Total Footage

Hole Size owftxrtwi Footle Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date MeasuredDrilling Type

STB see.

DrillingCo. £0 Driller (s) DOM.

Drilling Rig. t* A lR - fT v JeSefration Test O fl

Date To Field Observer (s) GL£M

Depth Description Class.
Blow
Count Recov.

Sample
or

Box No. Remarks

" Sot/fi

SOME

a -

3 -

c. =

7 ^

6 -

/£

Tt> NO (v* - PI-AST 1 C STI
T O - '

n -
r3

1-tC.HT TO

090280 Btirm&McDonn«ll
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Form TS-CT-2-&



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No.

ProjectName vOfesTLA-K£ Page 2- of 2.

Project No. Date

Depth Description •3"
Claw

Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

L ' o ar
OA/KP

/5E

K» -

y.a

Puivvrie« >Y, OfeftV '
1C

B1»w/</-CAAV SrXrV To

To

10-

2.1-

TO

"AS

23-
oveft vwt

ti 25-

12*
IB"

PVC, »»
Jo'A-tt
Coupl-

7 JH.TV 10'

27-

£8-

DtPTH

is

f j jT^^ ̂  j
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i Drilling Log

•rtjfeciPraject Name BoringN°p-53
Project No. Page

1
of

Ground Elevation Location Total Footage

Drilling Type Hole Size Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

I'S*
SEE

Drilling Co. <5 Driller (s)

Drilling Rig. A

Date TO e-^o-d-9 Reid Observer (s) <?t fi/W £"* **ST*t/> «* V

Depth Description Class.
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Count Recov.
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3 -

</ Z TO
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/2E

'3-
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No.[) -

Project Name Page of

ProjectNo. - O 7«" " *- Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks
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F'WE
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TO T«

G«AV - &ROW/I/
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To
SA^D,

zr-

29 Z

3o-
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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Project Name Page '"of "7

Project No. - O~*$ - t - OO~Z. Date 8~-l t~B-*t
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.D-Sl>
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No. Remarks

ro SAW*
A/v0
A3 ^

t-o
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i TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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Drilling Log
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iJTE
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5 A TO MTE ft

S1UTY

to

I 090280 Bums&MCDonirall
INCMCIHS • AKMTECTS - CONSULUNTS

Form TS-GT-2-1



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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Drilling Log
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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Drilling Log, continued
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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GEOTECHNICAL DEPARTMENT Drillling Log (continued)
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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I Drilling Log
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Drilling Log, continued

I
Boring No. D ~ 8 7

Project Name U>ESrLAK£ Pa9e of "7

ProjectNo. Date 8 - 7~

Depth DttcHptfon

Log
or

Clan
Blow
Count

Cora
Reeov.

Box or
Sample

No. Remarks

a"/nAV, &/O

;7

/7

T«*

22

•2.3

To

37-

TO

27

30

iff"

0,6-

8

/£*

Iff'

<3P-- ai

-5.7,0'

OS1281 Bums ft M<Doniwll
[MGMtCM • AACMTECTS • CONSULTANTS

Form TS-GT-2-2



I
Drilling Log, continued
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Drilling Log, continued
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Drilling Log, continued
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Drilling Log, continued
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Drilling Log, continued
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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I TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT
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Drilling Log (continued)
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TECHNICALSERVICES |
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TECHNICALSERVICES
GEOTECHNICAL DEPARTMENT Drillling Log (continued)

Boring No. D- 89
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GEOTECHNICAL DEPARTMENT Drilling Log (continued)

I
Boring No.[>@?

Project Name U/ g S T t A * £ Page of

ProjectNo. &1- Date

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

BUFF

5& =

T»

53 II

U/ATfeR

IBums & Kn>onn«ll Form TS-GT-2-2



Drilling Log
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»J .// •< 4

DrtlllngCo. Duller (s) ff.'fe* ,

DrilllngRlg. S£e£tlon Test 5P7

Date y4uj <yi?85 To Field Observer (s) Stolhi-sPayiitfoK.Cs

Depth Description Class.
Blow
Count Recov.

Sample
Of

BoxNa Remarks

V «

SPT-I

/o _
'

7//y ,A'
'

/- 5'7rr/

'*/>&

'*/>&

Sp-r-

*•<*'+ •**"># Hie.,. spr-s

30-

</«Wj»«>.f</ , J f>i t . ' \ - \ ;' '

•^£___/»^»___$£ttm- : '-JLt)Q£Q,' **Q4fvt_*'J>t-»t$_**tA

^^^^^^^^^0^^^^^^^^^^^^^^^^^^^ •. i

'*{•&

tifa

• •-£:•«•*'..• - . ' • • .

A / 40

*
jr/y •;»<..'•

50-

"' "v6 '.'•"''.•"'•i-.''.";:'̂ ,.-;•-"''•"

' Tti-f^^aai.^" S



Drilling Log

Project Name • Boring No.

Project No. „ Page of
Q 4 -0/3- 4-004. . . . . - - T ,

Ground Elevation ;OrVy# Location v\ Total Footage

5"e<. Jry-l̂ t J ̂  JT- 1 S t* ^vfc . 'S iA £ -1 ~*
Drilling Type Hole Size ovettutien Footage Bedropk Footage

.**«**«« *EW*^ ^ f.
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Date Juj 5,1385 To /t/j 6ĵ &5 Field Observer (s) ^/o-f^iS /?>y/b/oc/>

Depth

5" -

25-

30 —

-^5-

5o-

-55-

60-

Dascriptlon

I/ far. y, So""] *'n, $/,/>'#snC-. *• boJ&^f/a

f . ^ i . , C I • /J. 1 .• '-''•• fll'v) / 5cjK) «y HIT, JO-*^C. C/^V

<T" //^ rW J / /i 4-r s«~<L

['• .-- Ill

— ̂ — T^* ^ / Saia, foaJC . !q-fut-a,lti J-> r///-
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TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)
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Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

'SC
5 / L T

TO

n-

Zo-

r.r,e

55 -

:&.

1"
/S"

LS.S

II

:«x?-

55-6

111479 Barns & H<Donn«ll Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £> ~ 9 2.

Project Name Pa9e of

Project No. S f 4 - o 7 f - Date

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

CUA

36-

ro

37 =

smrv
> /

ro »HEOiiV!fy»

F//ue ro jf A A / P ,

te-

31. !
SS-O

10 SS-7

*/t.

VftrC

ir
_55-e

Sir

IS"
7 SS-?

111479 Barns & Kn>onn«ll Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. _p- 92

Project Name U>eSrtA|^P Page "V of 9"

Project No. ?4-e>7!f - *r -Co 4- Date ^/~9~- 6*5

Depth

—

77-

—

*i

y^53 -

57 -

frl
—

«j

Description

GKAV F'/l/E Tf? Alf £?; UJn 5Af\/p/ "t~J>AcE.
SlUT, OE^/^E 5ATHR AfE£)

•

VEAY DEW4E, 5Ar^«?/lrFi>

Log
or

Class
Blow
Count

%

*fer

Core
Recov.
& Loss

75"

,0"

I814

—

' ,» A

—

Box or
Sample

No.

«-,*

Remarks

I

111479 Barns & KTOonnall Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £> - 9

Project Name Page 5- of 7

Project No. - 075^ - <? - «?•» <f Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

TO

GR/W A\£J> TO

7O-

7l -

7f

7C, - TO
ro

78-

-71 -

8'

7o.&

36

'
;&'&

111479 Barns & H<Donn«ll Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. P ~72

Project Name ly Pa9e of

ProjectNo. Date

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

7-0

?'? -1

Cff -

7"

3?

75 =

<?ME

?5 =

111479 Barns & M^Donnall Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No.

Project Name w/ESr^./\Jr£ Page / of 7

Project No. Jt4-<y'jf~ Date ~ 9 '~

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

to&-

I0i E

(OZ =

03 -

î /.. O

109-

WITH-

TO
(•" TO 2."

ss-/r
/ti.f

8 l

111479 Barns & Hn>onn«ll Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £> -

Project Name Page & of

Project No. - 4 - o Date -V *^~

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

Ill -

//8 =

"7-

/UA\ TO
(i* TO 3"

-to
VERY

/3>l-

zo»e
17

1"
18"

3|

i3/;$

.-111479 Burnt &| HH>oiingll Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. ~ ?2.

Project Name Page of

Project No. fj V-fllT'̂  ~(D V Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

I

35" =

r?B-

iv\e

>7_

'98-

J>£f rtt

y
To

A -2." otto. P"C

tOrt-

<&-n
> »

120-0'

TO

T'0,9, >« Ox7-x

3,8.7' T.O-P.

111479 Burns & M*Donn«ll Form TS-GT-2-2



Drilling Log

Project Name Boring No.

Project No. Page
g

Ground Elevation Location Total Footage

Drilling Type Hole Size Overture Footag* EJedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

Drilling Co. •=> Driller (3) <JA>^Y

Drilling Rig. C M E ~7fO
Type of
Penetration Test

Date -V- /.T- TO Field Observer (s) G

Depth De»eriptlon Clasr
Blow

Count Recov.

Sample
or

Box No. Remarks

G R * \ V TO

3 ~

5 Z

8-

6" *.*.
o.o* ra Q.C
s »

S.o' TO

V3/T " SS-f

090280
^ IHOMCIHS-AKMTfCn-COKSULTMTI

Form TS-GT-2-J



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. J?"-

Project Name \V£.&T^AKE. Page of Q

Project No. # Y- 0 7 JT- ̂  - Date

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

or
Sample

No. Remarks

/<? Z

17 -

IB -

•Z.O -

Zl -

-2-2,0 --

•Z6 -

ro

fO

/a
SS--J

V̂
T"
18"

oj-

'V 13

111479 Barns & McDonnell Form TS-GT*2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £>-?>»

Project Name Page of B

Project No. - hi <?- ̂  ~OOH Date - /£>'-#£"

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sampler

No. Remarks

3-3 -

3V~

SS-7

r-5T

37-

31-

ft -

8"
/a"

KA-

•8"

K.t-

111479 Burns & Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. £> - 73

Project Name l«/E<.TL.1K.EL Pase of e?

Project No. -0"7c-H-<g0*/ Date

Depth Description
Log
or

Class
Blow
Count

Core
Reeov.
& Loss

Box or
Sample

No. Remarks

5V ~
if
Id"

5* -

57-

E"
iB".

_sS-n

4? =

111479 Btams&JWDonnvl] Form TS-CT-2-2 I



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. ~ '3

Project Name Page of 9

Project No. •-«/-<%?</ Date 1-*S-85

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

7o ~

IB'

7^-

73 ~

7$ -

77

80

12*
18"

111479 Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. ~ 9 '3

Project Name Page of &

Project No. ff Y~ 07*"- 4 -40 ^ Date - '5~- 8 5"

Depth

er-

89-

Jo-

Ji '-

17 -

Description

(/~ TO

Log
or

Class
Blow
Count

Core
Recov.
& Loss

^0.0-

Boxor
Sample

No. Remarks

.
8*' r*

-t £-85-

U1479 Form TS-GT-2-2.



I
TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No.

Project Name Tf_/\<}L Page ~7 of &

Project-No. 'V. $ H " 0~lC- 4 - 00 Q Date

DS t̂h Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

V

fOO-

tot-

d*.

)0fc£

)o( , - t i ro

/oa-

C,oAKSE v^,^.,-.. _,

1.0' TO 1/0,4' .

///

111479 Burns & K^Donnvll

. t



1
Drilling Log, continued _

Boring No. f>-?T

Project Name U/jSST-L A K fL • „ Page 3 of Q

Project No. $ 4~ D75*< (J'OO*-} Date ^I-IS-BZ

Depth

—

—
117 -

"&E
/;* -

—

' £.0"

/2 f -

..«[

•«E
I2</E

lasz

/26E
1 27-

^ =

f/2.7-
—

/3O-

—

«i|

—

Description

GRdy CC7^«SE 5A/-JD ^,V0 JTl/l/t

1 ' ' • J

P «r JVL£ , s^\ Ty $/i r f p

FSlT^uTSwl ~~

t-J^EiTOA/t

TOTAL ^EPTH M7,i'

•

*

•

^

•

»

,

'

05/25} 3urra&
(MCMt Ut& • AUCM

Log
or

Class

'

f

•

•

.-.

•

. -i

TCCTS - CONSULT

Blow
Count

«

Core
Recov.
& Loss

t

. •

•

tt>£-

—

—

E
—

—

^ m

—

—

—

-

~

—

Box or
Sample

No.

5S-/C

•

Remarks

r^M^ ^r*

ijAJiX;.
A z." t/i<, ?<><:,
• f lX<»A- j 0 l 4 -^Y l l !̂>*>V

• ' ̂ °'C '̂V*T ^^ Vv"ty

pullei back -f0

Ml. "ciiV^V^
. Ttf '/ '

*?"/ ' to <^?/^, '.,

"2.*-, °f >O>0

~r.°<P, 'it -z,?,'
yo « - r?n " _

r-lf.̂ 1 " •
/ A STd. • f X./ 1 0 >\ >9~/8'8

/5"/V '' tf'w1*/ 7|0.pj

1

|
••

1

|

1

'I

1

1

1

O

1
1
1
1

1 1
t

1
11
1

•II Form TS-CT-2-2 •
«r, • • . • B



Drilling Log

Project Name Boring No.

^
Project No. Page of

Ground Elevation Location Total Footage y, o
Drilling Type Hole Size Ovwtxmtwi Footage Bedrock Footage No. of Samples No. Core Boxes Depth To Water Date Measured

o
DrllllnoCo.

Drilling Rig. ATI/
Type of
Penetration Test S Tft fj £>* ft £>

Date To ^f-Z.f-8? Field Observer (a) G2.£*V>

Depth DMcrlptlon Class.
Blow

Count Racov.

Sample
or

Box No. Remark*

TO

ro £• •*

On ti'
T R A C E

"Si
5' TO

3 ~

5 -

7 ~

8 ^

9 -

f / Z

I'.sr

13

090280 Bfims&MCDonn«ll
• NOMlm - MCMTICTS • CONSULTANT*

Form TS-GT-2-1



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Drilling Log (continued)
I

Boring No.

Project Name Page of ~7

Project No. Date 4"-/8-8S~

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

If-

T«.ACE , VERY

17 -

18 -

7.0 -

2( -

23 =

2.7-

•SAW/),
(*" TT>

To
£ SA*»D
AnEiHWh

&
2"
18"

' SS-Y

EL*
18"

111479 Burns & McDonnell Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. J) —

Project Name Page 3 of "7

Project No. ff</- 07S~- *j -Qfrf Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

33-

/**J>/w/y\ re
t, 5

'
SS-7

37 -

38 =

V,£

$<-&

111479 Bornt & M*T>onn«ll Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. ~ 9

Project Name Page of

Project No. 1-o7J'-t/-00y Date - / 8 ~ 8 ST

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

s* -

5-7.0' ro SV,8'

< 0,0-
' -

ss-i
>c

111479 Barns & Form TS-CT-2-2 I



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. p-

Project Name U/E.£n-«K£- Page of ~7

Project No. - 07 S~~ " Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

TV?

67, -V -

-70

-»*/z
-V-/7-S5"

;;•:.- 0 V-

•7T-

<u

-L-L

111479 Burns & Kn>onn«ll Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No.

Project Name Pa9e of "7

Project No. % Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

96/0 TO 86* V

TO

11'
(8"

**q

111479 Bams & Form TS-CT-2-2
I



Drilling Log, continued

Boring No. £> - f

Project Name U»C.Sr U/^k fL Page of V

Project No. - /O 7.T- Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
&Loss

Box or
Sample

No. Remarks

E TO
00r*

10 i ^7
SS-J3

707=

A -Z." P\IC ,
«T , - T K / C O P
fie p, e-z.o i^afe

•Z.O' *>

•rs v.

Hole

c.s: TO
Grow-f

\**&5-flt «o

• pe^ets

nz-

ro

o .

T.O-P •* 1. D' oka ve 6

0512S1 Sums & McDonn«ll
ULTANTS

Form TS-GT-2-2



Drilling Log

Project Name Boring No.

- 9-5"
Project No. Page • of

Ground Elevation </<- -5 fj<y Location Total Footage

Drilling Type Hole Size ove*uni«n Footage Bedrock Footage No. of Samples No. Core Boxes . Depth To Water Date Measured

DrllllngCo. KS. Driller(s) GAR/

Drilling Rig. PeneStlon Test

Date To Field Observer (s)

D«pth Description Class.
Blow
Count Recov.

Sample
or

Box No. Remarks

Z -

c

7

a:'
/S"

To
7

/o

BROWA;
<: it V V/ETfcV

090280 Burris&MCDonrwII
f MUMERl - ANCMTtCTt • CONSULTANTS

Form TS-CT-2-1



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. S> ~

Project Name Page 2 of

Project No. - 0 ' OO H Date ' QS

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

/?uUrie(rr, / M 0 / $ r -
6"

>6 -
F/^/r re>

7» »v

20-

Z-\ -

-i\3.

s fury t-p

•2S--
)*"
IB"

z|

G. 3, "
*/-*.? -35-

AMD
B9«

B'.̂ T,

U// 3y </

111479 Burnt A Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No.

Project Name W> £ S rL A K fc. Page of

Project No. Date

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

lA

ro

ss-e

SEAM*
TO

111479 Burnt & Mtponn»ll Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

I
Boring No.

Project Name page of

Project No. 6 */ ' Date

Depth Description
Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

CRAY T<?

£L*
\B"

PEA/SC.

55-/d

111479 Barni & HtPonn«ll Form TS-GT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Drilling Log (continued)

Boring No. £> ~"

Project Name s,7~L Ak£ Page of

Project No. Q lj-0~?S ~ V '00^ Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

I

TO

69 =

TO ~

10

7PJ

72.-

21'IB"
W&

111479 Burns & Hn>onn«ll Form TS-CT-2-2



Drilling Log, continued
I

Boring No.

Project Name Page of

Project No. Date

Depth Description

Log
or

Clasi
Blow
Count

Core
Recov.
&LOSS

Box or
Sample

No. Remarks

83 Z

ec-

97-

V"
IB"

9/

97

OS1281 Bum&MCDonncH
CMMCEM • AMCMTECTS - CONSULTANTS

Form TS-CT-2-2



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Drilling Log (continued)

Boring No. Q - ?£

Project Name ,J £ 5rL/\trE. Pa9e of

Project No. Date

Depth Description

Log
or

Class
Blow
Count

Core
Recov.
& Loss

Box or
Sample

No. Remarks

00-

\0l -

102-

I0f-

io<r-

//<> =

/ / /1

tiz-

ZO' if

scn?en

•to

to

3,2 '

3 'OO^M

T,o»p.

111479 Burns & McDonnell Form TS-GT-2-2
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APPENDIX B

PIEZOMETER CONSTRUCTION

'.Sliŝ vM- /
i:||Wj&|:̂;::;̂

:;.;
fSSSfiSÎ
b̂ :''-4/f̂ :-x'-:'•?•* - >v; '•/''•-.''•;.
^̂ /̂ •.iv -î c-V".i;Ĉ  <•&,'-i



t
I

O
S 

19
78

Mn

Vented Cap— s^^

Material mounded to
ensure runoff —«~ .,

^11, nyj_4^K

Casing ~

Casing diameter
~2.~ /<\C(T, I.D.

Backfill material — ?_ _

A/ecf? Ctf /nftnf

Cr*?*^"/" j Piirnpp(j |/i -

Length of casing /
slotted '

i'xO ro 20^0 Peer

Grrvel pack £

Length of hole
backfilled with
gravel pack

~7,0 TO Z2.O Pe.fr

Bore hole
diameter . T /•

. -4

v •

^>
' FJ

F;
A -1

t

•• -

= —

—

^"^^^^

~~-_ —

=_

_^^-

^^^Z"
^_^~

• -

.

| dote l|

designed 1

1 Burns & JSZS 1
hCDOnnQll Consultants 1

^^

•4

'f>

x>-

' A
•a ,

I*~ZT-

•

'• -I

4»

PIEZOMETER CONST

RECORD

Piezometer No. .

t
Height of top of pipe above .

1 prrmnH s i i r f a r p ? TO 'V FEET

^Ji^^

Depth to top
of

oravel nark Variable

i

A D O T O X »<^at€/y~f" r
^ F£ET CF

I Bottom of bore hole

n^nt-h 2.1.0 TO //5",3 Peer

. . ...... •" • .

V" project

RUCTION 1
1 contract

TYPICAL 1 Cfw9na "*
Kmnmt City. Miuoun
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APPENDIX C

OBSERVED WATER LEVEL READINGS



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name i. p r -\ //• L- r * Project No. rj ̂  ,

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

-9-26-8-?

r r^-?v-e-!*
"v a — c;*el - 0 v> r

8 -"£<? - 84

8- -e<?-84

/O - 5 - 8*f

10 -2G -0V

)2- »7- e*

3 - 3 0 - S 5

<v - v- r i
o- w. ex

Time

IH/fa»,

H> ; </<? a»i

B-ya^

6-:os>«

7; /*OM

?,'<??<!*,

iz-.syp*
;z-58 r^
•2L'^£fn

/c-.ss/,^'-"
/ ' ' .• £'<-../-

By Whom

A Hmt*J

t(. K 0 /- > ^ £ t>/i

G> • -t •" n S"t ^.\ rf n /?

G- Er n s'lm oni)

G. £-^$7,.^^.-,

/S • tfotji '*< son

G; f^sitnann

.&.<:• Et*3w*

O ' E ** ̂  * i iiv o i n

G. £".3,r».««>"
— * * / <rv y * ̂ "T^ ^ f C-

E>> pr.v..l,,"-,.v/,:

075" - <'-OO\j. Hole No'JT- 5"C? (old Al-l'}

Elev. Ground Surf ace (G.S.) «V-9 <? ,0

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) <f <~ ? , «/<?

Total Depth of Hole
40. Q.

Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

/S\ g ' from

) (f , fl 7 ' from

T,0,f»-

7 , 0 1 1\

/f/.C^ti." 'rom ~»J'.^,

/7- 5" ' from 7i 0. P.

20.3^ from T.O.r.

~iO , "i from T.O'P'

J&.&P from T/O.P.

/ 9 . -5"0 from r, 0. P,

/ /*". 5"0 from T, £?/ P,

/7. / ^ from ~t,O.P>

/':7. V^. from T". L-> . />.

) °( , 1 *j from y, 0 • P .

from

from

from

from

W.L. Elev.

•̂7. <^6
-V3.7-OI

^Vi4. 86

433-76

Y53. }-r
43 "5 . 68

4-5^.^8

V34.7«?

437,90

*y2^ .^5-
//• ^ ^ ^

y/ 3 V ' 2 V

Remarks

r/r(-y/-/c •/••/»€ /V«lfer-'/ei/e/ ir\Jieji<-'

£,?rirlr T«f>* ;̂ ..

e/e^.lt -M^e ^

f/ecYr.c 7«^e ;';; -<•

5^e, ^e ^

•«0:

fe:
r^rr , : 7^-e

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
OJ0679 Burns & McDonnell l:orm TS-CT-2-S



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name VJ C ^. T L /\ E *= Project No. p>^

Location

N E

Date Started Drilling Hole

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time

Time

Remarks:

Date

-V- ^.(f-B^f

£--Z«-8«/

6- ?.T-£-v

0 - 8 - 8 1

0 - 20 - 84

Q-vi-B*,

lO ~ 3 -8^

/ O ~~Ue- 81

j'-i- >7-&1

3. - 3- 0 - 85
'/- IB- ̂

<*• -' - <Z

P- 9 - f ^

i v - / 3 - PC.

r- 'v- *••«•,

Time

"•/I; 30 «*»

/e: ^S^m
/t/ * ~/7 «• i'^

^tu- ., „.

4T: /O p'*

/0;4?«»n

Sr:EO a/n

»2:vyp^

>?'^5'/,«,

Z-.7.0 tl

/5 - / 7 />y>i

// :/^*/.,

—
..,

—

By Whom

A ^bsTac/

G. Ern«rf*,aii«

K. ^O t , nco"

6. er,,c1/.'cr'..|

G * IT r A> ^T*>i tfi 11 f\

G. Ernst r.,«»,o
.

/x« ^ ° ' ' ' - i><

£, C. r n s~1^v\ a <i »n

(3. fi'n -i'i ifj.i ci »'i ^>

6. E n> ̂ |i-.\ c/.*'. n
f> ' '." I /! Si'w ' '''/;/1 . . .
- . /V,y. .-x •/„.«:;<;

S- /',-.v,;i-;,. - ;c

A T , / - I - ' ,?

/;. i-V.'o

^7 -5 - - -> -00 - - . HoleNo^.g-, (o jJ^L.5)

Elev. Ground Surface (G.S.) </<fjf •»

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.I ^^, 772.

Total Depth of Hole zr.e Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

/2»^ from ftO'f^

1 3 - O 'rom 7; 0 , #i

/ 3 .3G trom

/^ ,97 <rom

/ 5"/ ^ir 'rom

T, 0. P.

T,Q,P.

r.O'f

^6« 5? from T.O./>.

•'':-';? / -> )̂ from T,0'P~

SS". 3S from T.O.P,

t^.-i. <rom 7,^^

•I, -75 <rom T.O'P.

~l~'?° - from
~r. ft ,P,

) 3 • £) £, from 7~, (j . /->_

y-7,-/-> from t ,v- l>.

/ ^ , - ^ f rom ;-.(..,-.

/J • IV 'rom T~ i u . I-*

Irom

W.L. Elev.

-92*-, ^a
^3V,7£

-93^,36,

'/B2, 7<T

-V2 / .? - /

V3» - 33

</3^ . 37L

^32.37

V3Z.5"

^sr . /v
"V 7. V * 7 H
•'•»;•?.£: 9

-'--•:-.t:--'

-y "i ' / v s
"•• > -r . ^ 7
rfxi>. Go

Remarks

flrc~tric ~?Uf>e.fu/a7er fa\jC> n*di ;•>•' ''.v

EkJt.,\ y«0.
t^ *tr £- f ̂  ' c Id? i) (i

E 1 4? t* r t c. *J^ /> <,

^x'f'ft'j 7 tj /. . *

r/c.// ^fl^c-

/e-A-rTV'c r^-t

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & McDonnell
Engk<Mn->reMtocU-C;

l:vrm TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Pro,ect Name W E . S T L A k E T S Project No. p j^ „

Location

N E

Date Started Drilling Hole

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time

Time

Remarks:

Date

-9 --2.6 -0-9

5--^3-s-y
6-27-8^

g- y _#<y

8 --2.0-9*1

fc-2.9-8'/

to- 3 - B^r

70-20-8*

/a - /7-tf*
3-3,0-8?

V 25 -as
4, --r -&$
ti - & - es

Time

// :*&««

/ / o<7 A m

/O -^ /a /n

•3f*Of><K

£'-iSp*

1 0 : £-0 A «1

7:** 4^

IZ-tD p^

IZ'.'fl f~

2:/5 f^

—

/Z'.Z^*n

/ras-dw
—

By Whom

*V W«xsTa«y

G.. £r«otrK7an*i

^. /90L/0-0*,

C,, Er,,<Tr>,*™

G. f r*isT'«i«i.rt

G/ £.roS^*/>/)

*. «ob.»sv«

&, Zr^t^vnri

C* * t r*/i s f /"<-i *i /?

Cj / tr iA i*"/ **"\tfi 11 o

6, £r/i5T/..c./io

G« *T •"/)*•„ 7 /**# /? /}

S • f^c^ \/ ( n"/ o. k «^

S. P*y.O-/-k/.C

•0>^-/-tftf2. HoleNo.^_5.2 ro/</ ^-2)

Elev. Ground Surface (G.S.I -V'V *V T

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) •/ • -7 op.

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted
25T.a 3.0

7-j

Depth to Water*

7O. 7 'rom T,0'f>.

//. 3 from T.O-P~

Ji > 37 from f.O.f.

/5»95 from Tiff.fi.

I 3 , "7iT from r. »• A

/ ^ < 3 8 f rom T,o~P.

1 t-f r ^tf from

/ 3 / 5O from

'3,3 from

lO*9cL from

r.t?,/0.

T,0 .P.

r.o.p.

Tio.P-

/ J ^ from T~- o P\ i i i i f * . i r f

l^2.tO from Tsf) f>~

If. 7^ from -r.e.P,

/ 3 _ , 9 < S from T*()<i*-

from

from

W.L. Elev.

^3G»>£

^^5-, 78

VCSS.^I

^ 3 ̂ y / /$
*^/ 55^^^

^3^.7o

73^,5-^

^33.5^8

^"5V .8

^3^^0

^S5"x £.0

^ic-xOd
V2^r,ia
'/33.-2S

Remarks

rfrc^/t T>^e

f/fffr,'r T«f?

..

,.

yf<-e( ~t*pe.

e/oM TS^e

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & McDonnell /wm TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name v , £ <•_-(• i A fe f S

Location

Project No 6 -V - O7^~- -V - OO ̂  HoleNo'S-S^ (^O/c/ H L - *}

N E

Date Started Drilling Hole . Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

•*i ~ £6 -B"/

£• - B 3 - 64

6- tr-a*
6 _ 0 _ 8<f

8 ~*0- 6**

8 -29-e-v

/0 - 3 - g^

/O - Zfa-dt

/a - iz-8<t
3 -30 - «',

-V- ;6-?5

^ / -zc-es"
r, - 7 - $£
8 - 1: - f <<"

Time

//.'ifcan,

l!0£p,n>

10 '-*£**

3'-<f2.Pn

^iEOf»,

/ C> I S~£~ <x »>t

9'. 27*,x,

I2J3S-,^

/a:37^/>,

2.-.'Op^

/l/c.0/1/

/ e:2.F r>

//;35c,i»

—

By Whom

P, H^-fitcl

G. £rn«r)«>c«n^

/•i . f^ot) /<is0'7

C>* £ r>*l257ii'.tf?*i ir>

&, e -̂r̂ .v,,
G • CT/1^ M s/ *»ci A n

A^* ^|^*>*/1So*^

(> * Fir A £ *T VY\ a fi n

^" IT" f j\ c.""/

G. Err>^n-.ar,a

G' t ril sl'iic'/i/i

G • £ r-.» 1*1' f t \c> Hit

S • ̂ o y t oY« k i i

S- P<*y '« '-1 ̂  '5

Elev. Ground Surface (G.S.) -<j ̂ / ^j a.
~V 'V,. O

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.I j^^o r\/j

Total Depth of Hole
2.3>."7

Drilling Type

Total Depth of Piezometer Footage Slotted
Z3/7 3.0

Depth to Water*

/A £5- from 7>0,/i

// . 8 5" from Ti O. /*,

ii-9*f from 7,0*^

13 i (ff, from T-/O,<°.

y-^, 3 fr°m T". o. P.

^^,96 from Xo,/>,

15,0*1 from T,0,f>.

f *~l / 1 0 from T/ £^ P/

/•y/0 ' frorn JiOrP.

ll-(*~7 from T,O,f>.

/p ,» from T,O,f-

/2,<^3 from 7.o*. *i-

/ ^ t 63 from 7"» f'» /-1-

/*f,fa from T,(j.f~

from

from

W.L. Elev.

-5' 3 7, 35"

^37-/^S-

V2>.<?r>

^/S5",38

^3^-7

1-S'i.oi

-V33 .9 /

V3^/. 70

V? 5"/6

</^. 33

^S(,,?o

V-3C..3T

"/36 ^V

^/3V,s-a

Remarks

£/Cc"irV/c TVt/^tf

£ f<fc~ff i c T&/> C

i. •.

..

c^el fa^e

<T/o7A 7,ycr

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
08067V Burns & McDonnell

Cnghmn-ArcNtMU-CoMullMiU
/•Win VS-GT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name li/F «• T t, A k E. Project No. »j

Location

N E

Date Started Drilling Hole

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time

Time

Remarks:

Date

-9 - efr - 0v
^-•H.-5-e*

6- -27 -a-"
e - fc - 8-9
9 -"2-0 -6-V

8^</-84

3--27- fc -V

/O - 3 - 0*

/0 -26- fcV

^e- ;<*-&'/

3 -30-S-:

^-FS-8 iT

<*-•?- -es-
Q 6. — O iT"
fx C' C/ ^

Time

/; -/^^,
/.' I0f>r*

It'./Z^

^m f j f*-
^T •• /,J ^?/W

7 ^ fc ^5* o fV^

/-/i>n,
lO'.lSo,,^

/ / : t f5a»»

/O: /OJ.^

(1 '• 48 am

I'- Z^p,^

/'• O^~ a 01

/-'̂ >«,

—

By Whom

£ //«**«< C/

G, £rMiT»n**,/7

A'. A'ao/^- iO^

G, E rns 1~rt\ o.n/1

6, £m»T«idi»,rt

G. £/>nst« an/»

G- ^tr/^st/n^n/i

^^ ^ O O r O S C ? ' *

G. tTrnir,,^^/,

O • f ru ^7i>i «* » n

G. fr*,s-t ,„<>„„

G. er.jy'/i, «.,),>

S, P^y r«,-/^jt/C

S.rVyc<^<<«S

i-0~7S - '1- OO^ HoleNo.^^^ ^^ .3^^

Elev. Ground Surface (G.S.) ^ ~7 O •&

Elev. Top at Pipe (T.O.P.) or Reference Point (R. P.) -^ "7/ /O

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

^O'"* 3.O

Depth to Water*

3-?, 2. fr°m Tf0.P.

34i~2i fr°m T.0*fl*

^ ^" ^*/~" ̂  T~ v^ l3-JO/VS from /*€?'">•

3 £-< 74- from r,^/P,

36 ' ̂ / from

3 (» «*? ̂  from

37, 2. 'V 'rom

T'O.P.

r* o. p.

~T,0, P.

3 7 / / 7 Tom r/o.^

~3 £ , 2 0 'rom

5 6 / 5 from

T.O.P.

r, o, P.
"i*/»C*6 from TtO'P.

3V. "7s" from T.O^f.

7> «/ o «j from Y"» i? , p_

~i<^> i fc S ffom T"i {/, P.

from

from

W.L. Elev.

436. &

^3<c,.&

*f3sr.ss-

435-,2-S

434.^

4^-0?

4^,-rc,

43-3,8'

434,80

434.7

~ • * * \& * f {—.

^t ^ f^ "^ /^

'7 -i C. • I 4

V 3 V / '7

Remarks

£tfcrfr'< "t&fiC. (W&r-er /Cl/t/ /^J'Cft'tf

C/Cf'^'C T&ip'ii

» ( •

„
^'(^Cf ~/f l±>C

^- / Of A » ^ *•• tT

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burnt & MTOonnvll farm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name Project No. Hole N°
Location Elev. Ground Surface (G.S.) <^ 7V

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) -£f~7S' I

Date Started Drilling Hole Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole Time
Total Depth of Piezometer

Date Piezometer Installed Time
Footage Slotted

3,0

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

r 0 from 43-7. 1

f- 23 - 37, from 77 O.

from

0- 8 - 37.5-5- from

-Z0-8*/ G» from TV £>,/>,

- ev T,O.I>.

- 3-
lO'.O'i a/* 20 <rom

'2 - I1-&1 & » E. » ri s" from

-30- 27,31 from

r i sT'/it»/)/, from T'O.P.

- 7- l?57 from

6- 8 - 85-
from 37

from

from

from

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

08067V Burns & McDonnell I;orm TS-C.T-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings

Project Name WEST LAKE Project No. /j^y ̂  .

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

•*/~ 2.^ ~8^

-y- z.^-5-V
^-ZT-9^

8-0 -&4

8 ~ z o -&,

8-^7-0-9

10-3 - 0«y

lo-zG-et
/^ - i<?-8^
3 - 30.05"

~y ~" 2.̂  •* C**)

(jf ""* **" c? 5

9 - 8 - &S

Time

/^S^/,*,

8t/d *m

//;2^^,.,

E'-ST-p/n

3',^,..-^

/0'-2ZrtrA

/ / S / 5 - a w

7^7^^

//- '^«m

/ * L. j t> fy^t

_£? « / y/y

/ - V^7 > .«

—

By Whom

/i H**-fcLef

C,. £rn*t^ann

^ < ft o b i ̂  so r\

6, ErrsTVnan/i

G» £ rn s "T>« Anr>

(5. Er*V7>,*hn

/?. K«J>'/.*0n

G / c. f /^ 5 f /n o /i /^

^> ̂  t C"/^ S * **"l ̂  ** f~i

Gi Er r^s1'r^on»\

6- frntT^tfiort

5. /Vy.V/^.'s

S. ^«y,M.->«X.i

Shppt . nf

J7iT-«r-dd2. HoleNoX-£"<^) Co/«/ ^^3

Elev. Ground Surface (G.S.) '-l-fr /

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) -^ "7<? -O

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

•

Depth to Water*

-$/.Vr from T,O.P.

*il • 5 from T.O.P,

^/. C,r from 7; <?,/>,

*/ J» 3^ from

"^/^/ - O from

*J*fiQ<f from

-Vy/ 9 7 from

T. 0,P,

T, 0 . P.

T.O.f*.

r, o, P.
-/s.rr fr°m no,/0-
*fty, O *rom T. O . A.

V»V£. 'rom T", o,p-

•*/?,/ 7 from

£f-^ , t fi from

T-.0.P.

T.O-f*.

*f*/r^*^ from 1~,O. f*_

from

from

from

W.L. Elev.

^36,9:T

f-st.l
42<S.,73

-V3S-, o<i»
^ / 3 - V / V

V33.£T^

-i/33,^3

^3^.7^

^3V.-V

^3<i,,?8

*3fc. £3

^3^- ^^

^33,^7

Remarks

F^ect^c Ti^c

£ /ff'trtc f^PC

,.

/ 1 '•

s^et t^pe

•Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.). or Reference Point (R.P.).
0806 79 Barns & rVDonn«ll

-'-
/•'orm TS-GT-2-8



TECHNICAL SERVICES

GEOTECHN.CAL DEPARTMENT Observed Water Level Readings

Project Name HiE^T i. M KE, Project No. (?•*/

Location

N E

Date Started Drilling Holt

Date Completed Drilling

s . Time

Hole Time

Date Piezometer Installed Time

Remarks:

Date

^-20-0*

5--E<y_0^

6>-*7-<Hy

&- e -64
8 - 2 0 - 6 4

8- 27-84

to - 3 - ev
/0- 2C,-e4

12 - 11-feV

3-^0-ZZ

S - VS-S f

Co - -7-V5
A — O O £ —
O ^ & ̂

Time

/JBO^m

ftvoo^^
//t3£T<x,,,

-2.',<tSp.»

•^ ;/Of»»
10'.30«*

/I'.Zl atr\

j:?0*K

ir~3<;4~

f.tS-f*

e--L/o*>»
t*Vt>p.»

—

By Whom

/>, A'M-stW

&. £rn«frm<»n/\

R. QoLirto*

(j r E/v»TsTr*1°"1 l\

&• CmsT^h o* nt)

G, £ >~ neffr\Af\n

R. Ko^^ fo^

G.frnsTrVumn

G» E r ti s"7 1>\ «t it >\

C" Er/7 sT»Md/i /i

6. er.,sV.),«/.,.
^" /^ " •-! '

<- ty -t It '<•S ' r'cn y i «( /« ̂  / S

Sheet nf

-Q7 iT - - / -ooa HoleNo2--5"6 Cold ^o)
Elev. Ground Surface (G.S.) -^V 7*7*5"

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) -^ Q O <~

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

^3,5" from TZa,fi

VS. 3> from T'&.P-

-y3.5£Tfrom r.tJ.P,

^Vs~. 2.9 frorn

^(filS frorn

r. o. r*.

r, t? //>.

*i(f,$>l from T.O,P.

*17, O'Z. from T'O'P,

*~l(f iOQ from TiOtP.

*t(o • ° 'rom 7"' 0-^*

•^/?,5"0 from Tid'f'*

*,<f.OV fr°m T.0,A

4V./3 (rom T.O>f.

*1C.*H *rom T>c?,^

from

from

from

W.L. Elev.

*37'0

<Y2-7.a.
^3<W7S-

rf/35/-/

434, 35*

•935.6.?

^/35.4S

-V3V.SO

>V?^/.5-

«/36.?i

V3t,V<i

V3<S""S7

V5V.P?

Remarks

^l^tr-ic 7«pe

Elve'fr'c T+fe.

i. '•

..

^lee/ t«/>e

<T/r:'« -f«f,f

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

08067V Burnt & M<Donn«ll
En«tnMra-Archluctft-C<VMu<UnU

l-'orm TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Sheet. .of

Project Name . p 5 -,- i ^ ̂  p Project No. P tf -

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

•*/ - ^.6 - 6>V

.£" - Z^- 8-V

Cf - 17- Q-tf

e - e -&<*
3-2.0-8*
B-E'r-S'V

&-27 -0 -V

/<? - 3 - fc^
IO-~Z<r- 8V

/ £ - /9-8*

3-30-8^
*i-ts-es
&•- v-gK-

€ - & -8*>

» 2 L - ' 3 - £ £

e r -20 -s *

Time

y.'SS.f'n

fe-.ZO^w

//:5YaM

2',3S"/>»*i

/V' f£ t f t fVl

C » r J ft /r>

/8 :/*>,.»

^-e/o/h
1:l7An\

/ / ; / 8 « m

i-L-.l-it*
I0:*ir «„>

/•-/$!>•;

—
— .

—

By Whom

P, AfiASTNtd

6/ € r f< > i tr\ An i\

R, ^ob,nso/^

&• ernstm«n*

G. rrosTwa*.o

& . £ r n s~) «r-, C! n />

&. Ev^sTm^^n

/?. **4'-7^,,

G » £ r M S r/>i tf /i *>

G * £T r o s Ti M ̂  ̂  n

O» E.r/i^ii"*t?*^^

^* ^~ -/•C^ * c" ^* ' I i 1 V 'O / i / i

^. A^y/aV^^/s:

S *3 "• O / -.
^ r d y / O k i f ( p ^ ' >

^1- / r l r /O

/»i. rr.-c,

075---9-002. HoieNo.j..̂ ^ (( j /c/ ^,2^

Elev. Ground Surface (G.S.) *J-*JJj «>

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) -^ V & ^ V

Total Depth of Hole
42, £T

Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

/ 2 . £"£" from

/ C *~7 from

/ 2 , *? 2, from

T,0.f>.

Tit) • A

T.o.P,

V ' V / ^ B from T,0,(^

/5"» 5"(J from TiOif*.

iS'iQ*-! from r»0»^

f(f,/(f from r>O»P-

/C> tit 'rorn T» 0 • /"'

/_5T/ ^5" from TiO'P'

f £-, if from fiOi P-

) ° i Of) f rom TI o . P,

,5,V& from r^.A3.

1 ~S . S O from "?"• (• . /^ .

f^",'j7 from T'O'P.

1 */ r V 5 from T tO if*.

/ S~, 9 Z from r. <?• r1-

W.L. Elev.

^30>/a

V3€-.77

•9 ̂ £-, 7^-

^53,7?

^/33. U

^2^5

^3?.^TI

^3e, 2»
^35,^Z

423,*

43-T. <i-7

•^^ -r . v ••;
VJS". /7

•Vs2.£i>
•y 3 '// ? v
'/5?,yr

Remarks

f/t'r"'/-» ' 'faf-1?

1, i.

'i //

<rfP^ r«pe

^/ot/ r-^e

f/e-AVe T^^e

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burns & H<Donn«N r-orm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Sheet. .of

Project Name , r _- , . .
l-w * . •.» I (._ *t IS t-

Location

Project No. Q.J, f\~-i r ^ -i >\ -> Hole No. r« x- A» / ' • I C - - . Ne?-'/ ' C/ / L, - -v ~ o/v> 2. o~ Q> C/ < o/cr 5-21 /

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:
(1 } T.O.R - Wk'93 prior to (•V/'iJ/'3x)

Date

^-26-8^

S-2«-64

G-Z-7-&*

9- G-W

0-^0- 8f

6^9-04

JO - 1 - &*t-

IO ~2.<t>- 8^

IZ. - /9 -8 -V

3 - 30- 6*

'i - \-t -es
H -•*-•»-%£
(e~ f -8$

C 7 -6*

8-e -eir

Time

4 -f -re™ ooo

G'.tO^

lO-fi am

Z'.-Z.2pKV>

10'tZ A/tt

/ £ i£>2 f«\

II '3(p AIH

9--V6?^n,

V/J /E -AA

if- 3 7 j»i^>

H '&Oa*

io-.il «,.,

Z '30 i-o,

/'5^^,,,

—

By Whom

A H»*T*d

G. ILr,.s7m«nn

A1. KV-L^-^e?^

Gi E- r-ntt^/hfli «/>

G» FmiiT/n^/i^

G, ET TA s"tm an /)

^s » M 0(3 / o i o n

G* £.*K* r)S'/>itfk*i/i

&, £Trn^,,,«,>*>

&• E.*"*\5Tiv\oiv\r^

G • *=- r »-i sT»vi a o o

G, ^ois^.».«?':>i

C.' ^cvy.c,-^ir.<:

s'' /V/.tf-.A-^'i
S. P^v.c,-/^/c, ^

Depth to

Elev. Ground Surface (G.S.) ^ & -3 I
r f O • 1

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) -^-<//^ O»^ '^ </*/-•' "-'• ̂  '

Total Depth of Hole

Total Depth of Piezometer
2/, &

Drilling Type

Footage Slotted

Water*

/0'<eS<'°™ T,0.*.<n

) O ,~7 from TJc>»/^

/?<C>2 from T'01**.

IE.9V from T.O/P.^-' '

I2>,~r<t<'°™ T/O.P/0

/•*/» ^f from T»t>»P»

/V, 75 from T,0xp/'^

/3.9.J- from T-.0./>/()

* /?.7^.)>om T,0.»».C/)

^ I./ 7 from G.S,

/ J .V from T/O.P-^1

/ C) , 9 2 ' rom 7~» ().(*.

f£,Q4, from T'd.P.^^

\i . 03 from TiO.t.^*- }

IL ' ^e from T.O,f'(Z ̂

(rom

W.L. Elev.

*3C,i8

•^3^.i3

<3V. ?^

^3-9,09
•933. /?

43Z,S"3

^/ 3 2 .2S

V 3 ? • ?5

-<> •? ? , z.

^;,c/i

Vi?, 96»

73^/38

^3V.2V

*r^,-z?

^S.3.i?

Remarks

£ fs r7 r / t- Ti*t><i

/i <•

£(rf~/3*-j2?t'l'*ffi? 'fA0^*^0 U" ̂

V^C t ^f •*l^
l/?«ej V£*«V* î 'X1/̂ ,,.

^ ^

C 1 01 )\ Tape

c ' c ) A r v c

C '«n r- e

•Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & Hn>onn«ll



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name WPST/LAk t l Project No. >>-«4

Location

N E

Date Started Drilling Hole

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time

Time

Remarks:

Date

;/ * ^— \ff ~" %?^F

f "7 ̂ C/ «. JD 4j

(,--£7-&<t

& - & - & * !

9 -to-**
0 - £9-04

10 - 3 - 8V

/0 -2&-&1r

, 2 - / 7 -eV
^>-30-9£

"V , 7 - fiT

^ •<-::- rr
£.-«/ - ££-

£ - 7 - £5-
0 - & - i? <r

Time

«ft€^00fl

8:3^.m
/a^r^/j,

Z'.EOfr»,

lO-.SBa*

12. 'OO noon

ir.*oa"
9:*0an

l)'~08*m

)Z.:3rPm
5". '/«;/*,

/ c » s ? e <i»,
"^ -' /•:/ / •>•

—

By Whom

P. -H*«,1>a

G. £V«s7»,a*.*

Ac' AJot>"is<?/n

Q. er^st/ha/,/)

t» « £ r rt sT»»i cA.hn

G. ErnsTrt^o

«. «0 fc,o'^^

G, Crnstw*/./,

6« t /" o "s7" i ̂  i /)

0,JEr/\'>t^anrt

C ,Er,-.lS.t».««..

C • f: •' f f*l'i-4» 'i

•:; . /vvl'y.'- i/s
.::. /v v ,«-^Air
::. /^- / - . - . -J : '^^

- O "/*""- *V - OOci Hole No. C_ x- i /" . i <- i^
^^ ^~" ^^ V^ / V C? * tff » ^ /

Elev. Ground Surface (G.S.) ^si,*~- *r
' V -T* <^

Elev. Top at Pipe (T.O.P.) or Reference Point (P.P.) »y /-/O ^y

Total Depth of Hole Drilling Type
£/., 5"

Total Depth of Piezometer Footage Slotted

Depth to Water*

/3. 3 from TiO.P.

/3.d 'rom T.DrP.

t*f*O2T from TrO>f*~

f(f tOO 'rom

l(oi*JQ from

•r»c7,P,

TiO.P.

/ "7, JT<J *rorT1 T*OiP,

i 7/ 88 from ~T,0.f>.

1 ~7 tO 0 from 7-, O tP.

)<!>•£ from

y/ y? 'r°m
T.O.P.

T.O.P.

X 4i . / from TI 0 • P.

/</,y? *rorn ^"tO'^-
1 £~, ~f <f from 1 • f. /^

/ V' <? T* f rom T. d . f7-

Xt,-/2 'rom Tie.*'.

from

W.L. Elev.

436.87

436,37

^jo-'e
-V3*. J7

-V35.^V

43Z .O /

-^32. Z?

^3?.»7

^3?. -V

^3S-'7^

736,07-

^2^,7^

• f.'fi' !/.>f»

"/2lT^^

-V^S .VS-

Remarks

£T/ec-Jr;c Ta^e

" /r

rt "

S /!?« / 7*yrj C.

f?l<>f-/r.r /> ^

"

r /**f TVye

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burnt & McDonnell Form TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. -Of

Project Name U y e s T L A K E S

Location

Project No, g ^ _

N f.

Date Started Drilling Hole . Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

-V~ Z(e -B-4

ir-z-y-e-y
C, - 2.X - Z'l

e - 7 0 _ s < /
8 - /£ -e*

& -2.0 - BV

Q-t l - &<,

o-ta -ev
8-E9-e4

f0- 3 - 8V

/ (f """ 2(0 ™" <?^T

/ ? — i^J f*l*f

3 -30-85

^ - • Z S - - & r

£ • ~7 - £5

e • e - ev

Time

a^t^rnoo^

9'<?0at«

• ^» •" ~f* £J f^ tf\

f̂ f i 5^ Ct br\

8:00*^

-r:so*,»

Jl'.^dan

lOWOtr*

i.-/rr™

r-n p^
7;/a«^

lOr'ft*^

>"2.'0^pr^

It'tU x»,,

?; f.r-*,,

—

By Whom

f~ Hi* &T"«.e/

6, Cr/.Sr^a/)/,

^. *?ot.^=. 'OAJ

6 ' £ /•rtsT»" <*ni\

&* £r*is?ji>4./m

r». r^sv.^io
(* * £ r o 57 *YI «t /) o

/"* t "^

G, Erostwo«n

^ • ft t» t . i /i 5 0 /I

G. Er**TK01*

CP, f *> 1 1 •"•/<-.. J( n0

G, Jerr>'.i,v-.c,r1^

0 ' £ :>*«X.. .<, . . . .

•" . /•-'.•. ys.t'l * ..'• ' •:

^*" > J ^ ' ** » '

07 f-^/ -002. HoleN°-JT-£2 (old /1/-3)

Elev. Ground Surface (G.S.I JLi jj 4.1 i

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) jt,s, s s\r>
r" O • Cxo

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

^*-# /o.o

Depth to Water*

@,^ from ~r,O'f*.

9, •y from KO-P,

7.04 from r,<9.ft

/ / ,69 from TfO.fi-

/ ~2. • */D f rom T f f f fA
1 ~^> , (f (? from

/ 2 , 70 from

T.O.P.

T.O.P.

/ 3 /"£ from T,O*P'

1 ~> _ -.; ̂ - from 7-, o , />,

/ 3 ,8V from r,OiP'
/2/95" from liOif1.

1 2. i 7 from .j-( jj> ( ^

/ O.OV from T,O i C.

/ Q , / ~y from TiO-t*.

1 O . I 2 from T' i),P.

' i - '!'{.' 'rom 7"/ £. , ̂ .

W.L. Elev.

^37. /8

•S-26. <•&

•936- 2^

•V3-V. /«»

^33-&8

^ 5 5 / y 2.

'V -23^30

^32 /88

-^^2,73

^38, ̂ •4

> 9 3 3 . / 3

^33,^

-y.^.o-/

VSi". *)

*/3r.-?t

**-*?. It

Remarks

B:/«f«--/r/'c, T^^e
/r '/

'I '«

/.
.••

'.

* / „ - / < T^c
'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

040679 Burns & M<Uonn«ll m TS-O7-2-S



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name IAI P <=. T J j\ LI f ^ Project No. O ̂ . _

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed ' Time

Remarks:

Date

*-?<9-b4

JT-2-9-&-V
^-?V-S<r

e - e - 8v
8-ai- ei
^-30-^
;o-5-8</
fo-^-8*,

m- »9-8v

i-30-a?

y- t5--&s'
6-- > - Psr

£ - 8 - ^

Time

/Z -'££,«,

//:0o«*
/-/? /> r>,
r-lOe™

iz-tOf*
e-'ss-*,*
U-50 *»n

>e:oeP^
/^;/o«w

t-.^s-p^
/ / : / 0 * f c ,

^ : 2 C j- •„

.̂  —

By Whom

J^« Hw*~ta.d

G, £rnstm«/io

/?, ^0Z..^o^i

t' r E. ̂  /I SX /7^ CV A 1

G • jF p*^ s • *yi Q ̂  /)

G. £:rns7^Ano

A - Rc;i,oi<?K»

&. £r--As.tnr<«no

G. £r«tli«a*n

C>« ErrtS'/ r^i« . n n

C • C ^ »\ iT/i- « >f ̂

S • ff>\jl «. 1 o K / -

.5. / ^v .xT«k i

»

It

07S---V-40S HoleNo.jr_^£. ( O,J( N.^

Elev. Ground Surface (G.S.) ^38 y

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) j.^. , a nf / I t &(J

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

^tS^ from T.O.P,

£.0' from -nO.fi.

^7» ̂ £ from

7'^S from

-r.O.P.

T.O.P.

@ , V Z from T/ 0 / P.

9, | 9 from T> 0, />,

^t,tf^ from 7,0. p.

g>. 55 from T. O.P.

^j/V from T>e>. j'.

£". 3"i from T,0«P,

5"* 8 3 from na,/3.
^ . 2.5T from T.O, P.

7r. T'f from TiV.P.

from

from

from

W.L. Elev.

-y 5 7, 3

• f̂~/ "^ X" Q
/ -—> (0 * v

^3^.' 3-V

^i-V.S7
^33, 3d

*s^>.<,z
-V5?.3^

VS^.ZS"

^5S,^

</3<i.,^7

'/rc.rr
//35-/rr
*/5?,a^

Remarks

erecWc r^t
i.
/. •»

5"fe« 1 ta p e
/ • " A ,?„-, r ',,̂ '0

«-</o7/ 7...-?

•
•Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & /•'orm TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name ',• j C C T LAKES

Location

Project No. 6-V - O7& - </ - OO^ H°'e N°" X- <J (p (o/j A/ -5 )

N E

Date Started Drilling Hole . Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

l-Zb-BJl

5--Z.1-W

(e-z-r-e-V

d-9-Bt

8-ti- &*

8 -30-fi^

10 -3 - &i

/O-'Z.b- 04

12- 11- &4

3 -30-35-

V - z -,~- 1 *S

CP - 7 - 8 5

t/ "" C? * & J

3 - *""» /"I *2 f2-C/ - o If

Time

*Tlcr/,,0/»

/;,'/5-«/n
f.l&pm

1 • f i ir r>\

/2L',Z5>,>,

9;orA,n

/ / ' S'i' a i>»

/2;/5>*,
IO'l5 am

—

—

—

—

—

By Whom

/>. W^^fW

G. ErOa.tnaii/1

^» ^ot'^^O*)

G« Cr~^s^'*xO"')''>

G • f f. i *JT '*> *i *i *\
G. £rn*T^«/»rt

r» • tlok> i1} S<>n

&, Ern3f^«n/»

(>» £ m .̂f •Mca/in

G. Em*-f^^in

(S- £r „»•/..,« -ii

s. POV^-NA-. ,c

5> ' /"c' v ' o / ." A ) s

• /') . / " . • » e

Elev. Ground Surface (G.S.I j. ., _ _

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) •</*(/ i SO

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

•^ from

-9,9' from T.d.P.

r,^fl from 770, A

7. V2 from T.O.p.

0-Bft from T,&,p.

^•O£ from TiO'P.

fj, j?£> from TV f),P,

^/^fi from TiO,P.

S / "2. from T'O.P,

S « v from .
C - - i : - \« . fc I

from

from —

-j. £f.~$ from -r 0 f (,

•/» ' a. from T- o, /•'.

from

from

W.L. Elev.

436,*

V3C--X

-V3V. 30

*3S.*2.

•*t 3. Z , 7iT

^ 3 2 , W

^33,5-5-
V33,6,

•—

—

—

V 3 y , 17
Vj^,<s&

Remarks

^ Vl tTO C< il rf <»rt "^S-^ i^ j'> i c* "^ A *at r>^ * /"

•\Xtft rff jsi ^**YC-A. <t./ o ftSC ^T P/C"Z0^t f f l
/«. 2»^' AP/OM; T^fl./*. /^^fl.*^

£-f^ flff 1 <- ' i* P Ti-

"

/' "

f"ic7. • /s »/\ o <*c c> S^ ii>/t? o^e"o.lAic tff
LI /(!-{• Cf 10 fj^rl^.

?-' o-f • . / . - ? » - » C-^ =-,.,.-f«^

T/Y.V , - - J - / . C - .

•Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.).
08067V Burns & McDonnell l:otm TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name U»£ ^ T L A k f ^ Project No. o ^

Location

N E

Date Started Drilling Hole

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time

Time ^

Remarks:

Date

"V - 7. £«»• - 8*1

JT-2-V- &-V

0- 27-9^

Q - Qj> -£>^

8-s.- e-v

8 -30- 6-V

/o- 3- 8V
iz-n- 5-v
s-30-35-

</- v f f -g* -
c - v - e<r
a -. g _ /?5T

Time

oc£fer ADO*

/y:3p««

/ • -Z-V^m

;:3S^n.
/BiS-Opm

T ' 90 M. /)*

J"1 #p *1

/OM?«M

—

—

_

By Whom

Pi Hv*VT«.e(

6. £r/i^*,««i»

^, Aiob «n son

G, E.™0-rMft*>*

G» C ro V)*/1 *•*» o

6« E ri^T'v>d"*'')

*^. R0fc,os^n

G, Erm sin-- <*n A

G • Er AlS ffV-\o« 0 »\

Ci / £1 r >\ j*f~n-i ct i

s. «P~y,«-7viJk,

1

i

5, r^y,.,i,k.^

Depth to

- o7 * - - ' / - <?oE HoleN°-x-a-r r«^ "'-fr)
Elev. Ground Surface (G.S.) 1.1 -y s f

/ -> to/ J

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) X/ •? Q /o Q
Tr O / / CX t?

Total Depth of Hole
35T,-y

Drilling Type

Total Depth of Piezometer Footage Slotted

Water*

^K Tom _

• ĵt' from

H . ff 1 from

•J/t(?5 Trom

T- O, P.

T.O.P.

S"» 5" 5" from T/Otf>.

(oi 2.'2. *rom T.O.P.

^,<,Z from T,*,P.

5"/ ^ from T.O.f,

?c« from ^

i > from —

from

•V .V^" from r '" 0'f*-

from

from

from

from

W.L. Elev.

~

—

'/3<i>.^7

-V3V.-V5

-V33,fT3

•Vi2,6?6

4r-22/«>$

-y$?>8

-

-

-

^sy -5^

Remarks

-tK«». TO. P.

•^ U/ccfer i/> cJ/^A '* <f 4 o U6
-f-A» -r.fi.p.

E /^tff r i e^ T+pe

>, ''

ftCZ.- 's )r\erff.^^^\Jflf tfr *U£C /^r

A^ * C Z-O Ai ̂  T p ^ / ^ 0 tf' ̂  /" tc/^i *"t* ̂  »

i * * * '/

c /« T/ 7* o r

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burnt & M<T>onn«ll Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Sheet. .of

Project Name U^ESTtAkE.

Location

Project No. £>

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

*-?.<? -&</

£• -z^/ -8-v
&- ?7- 8<t

e - f e -e^
& -el- &•</
0-so-av

f 0 - 3 - 8 V

10 - 2<o-G<i

ia-i<i~8f
S -30-&5-

V--2 .C -er

C- V -<?£T

* -7 - cV>-

ft-f;- <J!T

Time

X2-37,,*,

//;-vir«,n
/^30fn,

f * f J ft fV\

f * £~ ̂

<}'.?.0a».

lO'.Of *..,

12 '-OO nOOrt

lOltiXî

'!'- 3fT<?»T.

// ' *'/ 4t>i

/i /**..,

By Whom

ft tft<s-f*e/

G» f rris"//»i41/}

/^ ' A^o ti. o so/i

Oi t^*lST'frvftnrt

G. Erwit.!-.**-/*

G. <Tr^-7ma*o

/«. «e6,oC(7 0

^. Er^^-fn^,^

O* £" ni *»*t t*"\ 4 *i *i

î 1. 1" i\*j r ,v\ **- 1 1

Co ' t" *~ *t 5 ' ;> i p /.' >'«*

^, * "Jr* V ' <» / rf* **/ ̂

r- ^ . . , , ' / '»-

,.. /-•, , ; / /„- / . .-- .>

^-ov.r-'/'-^oa. HoleNo-r-^8 f^ /u-y)
Elev. Ground Surface (G.S.) */ */ O ' *?

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) ^^ 0^32

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

3l'Z. IO.O

Depth to Water*

)0* *t from

lit £ from

T.O.fi.

T.O.P.

/£»^-5" from ~J~,O'f*-

) */, OIL from

/•^ .9 fr°m

T-O.f.

T» t>. r».

/5"/ 70 from T>0'P-

/5"«8^ from T'0,/*,

/^ /> 5T^ from "Tit'/P

/V, 4. from T~iO-f*,

11.17 from T.O.f.

(2.Z-1) from T.v,f.
I r- £~j from 7~ o »J

>I.3O from r'i-f.

/ J / , )~y from Ti o •• ^ .

from

from

W.L. Elev.

->37. -va
-^20. e-z.
^3(^-07

^iV,-2(?

•V33.-VE

^sz.^a
4??,*<3

4ZZ.17

^33.7

4 Jr. /i"

V 3 6 . 0 3

'/3V, ,5;

-V 3 7 / « ~d

' /S'/. /s-

Remarks

r/e^W^ r^e

F/eSfr,'* 7«/>e
i. ««

,,

/i '/

i ' * '

, . i ,

• i

' • ' • > ' J > 1^><-
(

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & form rS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name ^ ^c,-f- L ̂  (e £ S Project No. g e/ — ̂  ^

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

^f - 2-G - &*f

5---Z-3. -<7V

G, -^-7-d*/

6- &-&<*

g-20- e^
6-n-ef
1 0 - 3 - gV

10 -26-&V

/?- >q~8*

i -30-35-
V- iy-85-

<S - V - f?5

d>- -7-8£ '

& -0-P«r

Time

2^2 0/>/>i

/^O^//,

/•^^on

3:/^rn,

/,-/of^

lO'.Tt**™

^.-t/Oon

lO^S.^.x

IZ',10 fir*

/r.co.-i-

0:/y *r*h

?:30/)^

9: V& an,

—

By Whom

P. HlrsTeiel

G. Er»*r«>**»

f\* f\ & l± * /?£T C^//

O ' E t1 n £*T m a n i

O » £ ** /» ̂  t **i -< n n

6. £™«T.n««/i

^9, *?ot, / iS OM

;.'>« Er ;.'"l,.. CI/M-.

G. C-rAVf^Moino

(? • E <" |\ »,'1 j-.-. <n p /\

t5, Er^osV*,,,^^
^- P - f ^ A - . '^ ^ ' ^ x y i r t i ^ ™ * *

5" - f*^ y '«"' - •'• :

3 ' '•r* y 'f*""/ <• k i -c

Depth to

rS~*/-O<>2. HoleNo. r_ y^ /"o/J 37^

Elev. Ground Surface (G.S.) ^o , .., -«

Elev. Top at Pipe (T. O.P.I or Reference Point (R.P.I 4f f *V

Total Depth of Hole
£O. 0

Drilling Type

Total Depth of Piezometer Footage Slotted
STO.O -2,0

-•••

Water*

S6./5" from ~f.O,P,

"Z^B'4 from T^OfPr

cL^4Vfrom r-tf*/1.

3O« 2 £ from

3 '» O^ from

3 / • 6 / * rom

T.O.P,

T, O. A

T/<9«P.

3 /«*?£ from TtQ ,P.

~2l,n^ from -f> 0 ,/*,

30'6 from TfO/P-

28,^8 from T.O.P.

2*^ 2/ frorn T/C)//1,

~? 0 . 1 Q from Ti & , />_

27. 53 from T"> #, ^

"' ) . ^ fi from TV t1. /*,

from

from

W.L. Elev.

^37-esr
+ 3.7.OO

^30/7->

-935-,/g

^» "^ ̂ / '*? ̂ ^

^*. ̂ ^^ XT ̂

43S. V8

yr5^.35

^3^,-£

-9S<>.8^

'VJG .1 9

</3;r,50

^1^ '07

V 3 V . / 2

Remarks

jCVif «.T/* / « ~i~*-f> f

£/Pr/.-/c r*Ae

• » /•

It '•

/,
* • ^

.. '
. .

C. i * ' ^\ "T af C-

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burnt & /•orm TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Sheet. .of

Project Name WESTLAKE. Project No. n j, _

Location

N E

Date Started Drilling Hole . Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

O "7 ̂ "* ̂  ^V ™~ /5/O ̂ ^ Hole No. ^^ ĵ ^f f .I. / j îrfl i

Elev. Ground Surface (G.S.) ^x -> -7

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) "£<£ £"* ^/

Total Depth of Hole
5*0-0

Drilling Type

Total Depth of Piezometer Footage Slotted

50/0 '3.0

Remarks:

Date

^-7»&-8V

5- - Z3 -£V

<k- ^7-8^

e -e -e< /
9-20-0?

8-w-et
10 -2 -6v
/o-a$-gy
/ 2 _ , 9 _ 0 ^

3- 3>o-8£
4 - ?<r.fls'
t -<, -0s'

< o - 7 ' B*"

tf-fc -ts-

Time

a-.st f~
/;/S,™

i:*0fm

3--/7/.A,

f.'Spn

101*7 + „
^> ^ 4-f y
7 ' / J* ̂ i '?'(

/OJ3Ba»»

iS'.ZOp,,^

H/^3 r a , v .

B : 1 7 « »,

? : 5'0 |t ».

<7--jST) an,

—

By Whom

/t w*sr«*6f
C> * ^^ /> 5 ///I <f // /J

y\ * /\ o £> / '1 *> ̂  *i

G t G r- /i 5T/n d /i ̂

O * & ^"^ s T»/) & t\ f~\

G * C. f* f\ S | /K^ O. *l O

/?* ^C*^> jOS"O/^

^* &«rl^51~rw Ol*i*^

G, £r*«7'naii/i

(T« €_r/> STrtAA.'l »\

G. £-i*T»^Mn

S-. P«, y , - - | ^^ ,4

*. /*«. y '*'/-. X. ' -

V. rV> .^''-fc.!;

* Depth to water noted from Ground Surface (G.S.), Top of Pipe

08067V

Depth to

Z-Crt IS from

Water*

T.O.P.

•£6,5" from r '̂P-

^^.^7from T,0,P,

2g.6Zfrom T.0.f.

^i<f,tl from r.e,,̂ .

3O» 1 3 fr°m T.Q.P.

~^f , tf~7 from T,OiP~

^ V. «S 0 f rom Tt 0 1 P.

cL*/, / ^rom 7~» <*- ft

2.7, ; 7 from 770. P.

2:7,50 from r, «*./•,

ze-vg from r:*./'.
Z7» t>8 'rom 7~' £>,/",

"27, V ̂  from T'- i* • ^

from

from

W.L. Elev.

-y3£,S5-

-/'S^j'S.

V36.03

-V3fr,7a
^y ̂  ^° 7 &

,̂ "3 £~ "^ ^J

^V ^ -^ 4f ̂ ?

•5<3o.ao

-V^.-s
4r38- ^3

"/57, 57

^/ i fe. ?X.

^y "̂  "7 "7 y_

^3£- '?2

Remarks

^

JSJesS^c Ta^e

..

«, '*

1 1 B .

- .

,,

,.

f- <oT{ T«f<-

(T.O.P.), or Reference Point (R.P.).

Burns & McDonnell i;i>rm TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name tj E '>T 1_ A K E Project No. _ ^

Location

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

-^-Z^ ~8<t

5--Z^-3V

Time

zm,**

/-/^,

By Whom

P, f-JusTAtt

G. £>*»7*i**4

— Ci ~7 '"~- "& ~ CJ G 7* Hole No. —T^ /O

Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (P.P.) __ . _ j,r f ' •*.,-'
wpPf OX- /(f-^ L. 5

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

17, ̂  from Tf Q, p.

tS~» f f from ^•7">e>*/*-

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

^^y £J4l ft

f>* sSt£* f)

Remarks

^i . f n _- ,, I
^ M«g»\ei/ pom T 0 *\ TP»> 01 1 ' trco(

CPA fTT* ^

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burnt & H<Donn«ll Form TS-GT-2-8



TECHNICAL SERVICES

Project Name WESTI_A*t

Location

UDserved wate
Project No. ftxj -

N E

Date Started Drilling Hole , Time

Date Completed Drilling Hole

Date Piezometer Installed

Time

Time

Remarks:

Date

«- Efr-8-V

S ~-^ *f_t O Jj
f^ 1 ™ * O* iT

Ct-^-7-8*!

Q - e - &^
& -2.0 - 3*1

0 -^I-W

e - ^? - e '/
/# -3 - '0 *
;o-ac,-&v

f £ - / 7 - e v

3- 10-0<T

*-/7 -8S

4-**-#*

6-1-83

&-&-&S

Time

2:03 Pn

l-i'^Of^

Ji'-OOo^

^/;c>5>»>
*;t5p^

/ * f\ IT" _,
** ft f*\

r V*v5 ^t |V%

JO'-?***

lO'.ZZan

//;5r^*n
/ * 5 ^ i> fv\

9.̂ , AA<

/2-3.PM

—

By Whom

P, >VM.$7*^

G. CrnsTi»ia*>»|

^, tfoL.rts.on

G- Em-i1^«(OA

O» E**n^Jino t)r\

Cn £ms7/y>fl10

C>, Er r O c 7 »» <3 /^ O

A?. «o6'n£*?/»

G. E IT ̂  * T*i/\ <^ /i /)

G. Er «<fT „><»*,,»

— •— • __ , -I. _
ti * C r *\ %. I n^ <^ ̂  rt

^

:s ^ ,i,vWj

^

r Level Headings Sheet of

orr - '/ - 1; -y ai Hole No-5«r£" fo ̂  27)
Elev. Ground Surface (G.S.) ^/J^ey f>

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) "9^5" 9", 9*

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted
£&/<9 ~3,O

Depth to Water*

"2. 1.*/ from T,&.J>,

2cJ» ^ from 7*O*Pr

~2.~it 5"3 from

2<<Vr33 from

T.O'P,

-no, p.

2 S", £) from TiOift*

Z5"i 5 7 from T,^,/',

«
2.5"» 70 from J~iO'f"

2.5"' 5^ from T,O.P,

'Z-^'lS from TiO, P.

£.<y,^ from T'O,P.

i ~r. so from T: o, P,
«^ / from

_— jjjp from ^

/"Z ?O from /»

_. /j2 from

from

W.L. Elev.

V3<9,s-

^37,^5-

437.37

-V3^5-7

^ysv.7
•V 3^.53

tj a ̂ y ?

^/ ^ ^rf 37

v. ^? ̂ ^ ^y^f

^y O ^^ X
^ .3 ̂  ^ 0?

lit*
4Sf.*o

431 Oi

44.2.20

438 .72

Remarks

F /<? <^ *• / <. Trfw ^

E /cc7^ / c IAp£

'>

I,

5 T^* <^ ' T'*. /> 6

C(0tf~£f~°r
•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & Mn>onn«ll i TS-(;'r-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name Project No. HoleN°- 37,4)
Location Elev. Ground Surface (G.S.) -̂  "7<< •</

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.)

Date Started Drilling Hole Time Total Depth of Hole

Date Completed Drilling Hole Time
SO' O

Total Depth of Piezometer
Date Piezometer Installed Time SO. 0

Drilling Type

Footage Slotted
3.0

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

T. B
from ' A.

from /, O» I

e - e - from , 27

-2.0 -B*f from

G . V 3, 3$ from

from

,60 from f.

(Z- 11 - Crn from

-35 from 7-. o. P,

4-2$-8s_ from

6-7- from

8-K- 4-3.24 from 43±

from

from

from

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H<Vonn«ll Furm TS-OT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Sheet. .of

Project Name lA/ESTLAKE

Location

Project No. 8"V'O75"- •'x - t> OIL H°leN°'S-fiO

N E

Date Started Drilling Hole . n _2g._ &</ Time

Date Completed Drilling Hole c, - a ot Time
t? - £. i ~ vt

Date Piezometer Installed P-2?- #V Time 7^c?«/^
Remarks:

Date

g-te^sv
9 'It -8V

9-Z9- ^V

g^9-e</

It}- 3 - 8V

f o -zfy-Bt

/2' '?-&<,

3 - 3 0 - B f

^-/7~£S

4-2S-BS

6- f-KS

e.$- p^
iz -13. f*
f-it-66

Time

—

-7," <?(?«/v,

9:c?<?*^

?:30«m

V.S7AM

\i'.SOf*

IZ'-SS,.,*

Z---SQfn

/2.'Z4 M

/O/SS Ar^

î

^

By Whom

G« £.rr\ sTrr\ O. r»f\

G. £r^sVr^n,»

G- Crnv;.v.**'>

C* < E~ f* f{^ t *Y\ Oif\ f\

/Q r ^ 1? 6 "V ^* & t\/

G. Cr-osl-^-.,/,

<> > Er^n ̂ "ttrt <»•«*»

f-> fru^T' /i

//p

*•

f Uu.'~l.̂ *raytatrattf

rt. e±,-0
,.

Elev. Ground Surface (G.S.) 'V4'i3 V

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) s, *__ -;. ,-.
» ^ -S » -*o

Total Depth of Hole f Drilling Type
Z-~i.O S o A / t > f\(A&c.--e'-

Total Depth of Piezometer , Footage Slotted ,
^.0.0 10,0

Depth to Water*

^ /Jj ' from (5 . s .

Iti**}' 'rom G-s,

/6. /7 from TtO.P.

I 7 • ̂ 1 from Ts&,f'

!&•(* from TiO'P.

1 7. fO from /r/ O- />,

/*J,*/ from _T~* & rP,

/ /t S~0 from "HO'P

5>. *> (rom

// 2 9 *rom »

/4 /^ from

/< ̂  'rom *

/£>.*« from «•

l<rf(,y from is

from

from

W.L. Elev.

& *,*<!

yv^*0
?35-, ^/

*3£,7c1

13*1.78

+ 3£, *6

*3<?'V

*,<//. 8&

.//?. ^*

44?.o1

43*1.20

431.3*

44-2.43

*34.. 73

Remarks

S, ** i~V\f 0d P cr ***"> ovT€ f* I & ^ *^ *\ f O U**1**! r* >Y is
n it i/^i A A M»^ f //• » ,̂«T -

aiAri*\* fts^ill, *\f\ -

/' /i^ /^ Q ^f / ^ t& f ̂  ^L / f p ^ o t ff s^y ̂ tf\ c?fC *

£/e.ct^i<. T«ff

'• „

t,

^1^1 ?„ e

/

,^/i// ^«»

£" /^ rf-txtc. Tap*-

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H<Donn«ll /•Wm TS-GT-2-8



TECHNICAL SERVICES

GEOTECHNICAL DEPARTMENT Observed Water Level Readings

Project Name IVESTLAkE

•••̂ •B ^^^^ î̂ ^^ 1̂M^̂  | ̂ BHB ^MM

,-v

Shppf , nf

Project No. 0 V ' <9 7 S" '•/ -OO 2_ Hole No- j>- ̂  J

Location

M lit p
1 / 7 ^ 2- /2 ft /^? Ol^^r

Date Started Drilling Hole o_ jj - #'/ Time

Date Completed Drilling Hole « / /
0* '-r - '̂/ Time

Date Piezometer Installed Q-fS'-d*? Time
—

) l>00 m

Remarks:

Date

&-,3-e*/
8 - f S -C«,

8-10- «<r

8^r- fc<f

6 -ZI-0*

B-^-e^

9-t<1-£<f

;y_z.^-ev

/Z -19 -B*

3 -30- 85

-/-£$•- *y

6-7- .sa
#-*. ̂ -y

S-H-86.

Time

3'30p^

^tOS-pn,

*:->-0Pn

7;/ya^

9/37 «m

/:2SF^

/E:35T^

'o;e^/n

/E'-OZ|»m

^;3!7r'h

;̂/<j ^^
,,.̂ M

__ _

_

—

By Whom

G, Crnflmttnn

G. E.r^3-i^«^n
G • E r • i sT § m a ») »i

G. Ern s7f>! QUO

G. ErnsT,**.,,,

G. Cr^rslo^h^

G, £"r-*icT/r> « n/i

G» £/• /) s"//>\«ir/in

G» ^r/is"tjn<i ort

G, Er,"S-1*A«i«

/x

6

/,

Elev. Ground Surface (G.S.) -</<("7 «

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) "fc<~O ^2.

Total Depth of Hole , Drilling Type
&l>5> HMsfJ 6£> *<i»-/C

Total Depth of Piezometer Footage Slotted
oo.o' ts.b'

Depth to Water*

~ /3 ' fr°m C»»S.

/<,.<. 3 '«rom r»0.f».

I~T, (f ' from J"» O . /*-

1 "7 • (r ' from ffO'P,

1 7> 7£ from

/ & > ?^f from

T'0,P.

T.0,f>.

/fi,28 from T'O'P,

If. 55" from T~tO,f>.

/7,"5 from T' O.fi.

l*t**JZ. from T'O'P,

fc-fio from

/^r 7? from *

/?>?« from

/^« ?/ 'rorn >

/8. l"i from *»

from

W.L. Elev.

^VJ*

-V2V./?

V53.Z^

^33, ee

^31/07

V33.68

V3^f^

^^3,V7

-m.r
-V35-. 7<5

434.14

4&T.o1

4-&.f4
43&./I

Remarks

5 .̂̂ .̂ .7^ t^! " / e " CCM «T-'*V^
?nt^V-^^J*" />.>*on-C?e^

e/est».'f V» -»

\j^iT"l» f Or*\ tt rj* £ y 0 rt' £* \ f

^ndi. 0^^i«7pr 7

£l*ctr,^ -ripe.

i> *i

yrre/ ̂ />e

'

C/-//%/»e

f̂etJ-***. Tape. .

•Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.I, or Reference Point
08067V Burnt &

(R.P.I.
l:orm TS-GT-2-8



TECHNCAL SERVICES
UEOTECHNICAL DEPARTMENT

Sheet. .of

Project Name \\J lr <• ' J J ^ f o t Project No. <S></ - /}7-* <•> - - > O " - Hole No. C* _ Q p

Location Elev. Ground Surface (G.S.) «£/^/-9 T
~*r // /

N 5"<?9 ISftn E /*?• 3^.S/ Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) _

Date Started Drilling Hole „ - _ Time Total Depth of Hole , Drilling Type
e ~ <^ f- ev "2.G/5" I..ACJI. A',.-,.,-

Date Completed Drilling Hole ,. ,, 7 Time
Total Depth of Pie

Date Piezometer Installed p _ 7- -?« Time . , 4. f—
zometer f Footage Slotted

Remarks:

Date

G *> l̂/ Q£i
Cr £-t ^ r

0-Z7-0V

3-2:9-8^

/O - 3 - ®V

/0-2G-8*

'2- /7-8^

3 -30-9Z

4-n-ss

6- 7~ j*s

^r-zo-et
\—

Time

—

f'Tpm

)2'ZOp fn

it :2O<,,,,

Titia^

// ', / 7 « />,

lE'.^/..^

ta«

y^-37 *^

tf.Vf A»A/

_^

,

By Whom

C?« £rn 5T*>ie»*7/\

G. er..1st«,«,lM

G, Cr^st^ f lnn

K, R0 t^s o f ,

G. e^-s7^c.u,

C. £r/is"//»i^ /» <i

G.. Er.^-^^nii

„

*

5 ^ /0̂ i.

^/V7, c^/«

••

Depth to Water*

„",»' £-w*»ir0fn <s'i-
/d/-2. from T,0,P.

/e.Zff ' f rom r><>'^

/B -S^ 'rom T'O'f"

l~7, 5 1 from T,o.f>,

I7.S- from TtO,(>-

/ 5"i 0 0 from r. <?• r*/

— from /

/s" -46 from *

/«S" ^^ 'rom //

/y^S from ,

/ff+oo *rom *

/ ̂  ^o from ''

from

from

from

W.L. Elev.

6*-/0^ <,?<f

V32x 9?

*/*% ~2~ * ^^y
'/ 3 ̂  * 5^

•933. /5

-^33-2

</3r.<*7

a^s-rf?

-JUs: zJ

4?s-/j

4.3*. ft

•iJO.Z^

Remarks

s <î vi *^*v"f^^ (f t^r\c^f^f^t^f l c' ^", C 3 i-r />*^ ^ .*:' t.)
nli^ri/ia < J ^ # / / i - > « » ^
(,«S?!fi.*'!*^ . *"^Ter /»;#zo*.!c'-rf

t/ec^r.c l^^e

•«
<o '•

S/er/ ^/JC

'

£/ J-& "7*

•

•Depth jo water noted from Ground Surface (G.S.I, Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burns & Mtponnvll J-W>n TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name \-) r. <-.-\ i f. '^ r: Project No. p, «/ - O */ £' - "/ - O O e Hole No'p - ©^

Location

Kl C.

i 7 *f"Z.,?013 i 2. /?x <f^&C

Date Started Drilling Hole Q _ • / ~ 8*1 Time

Date Completed Drilling Hole -. „.- _ Time

Date Piezometer Installed g_ £ j_g{ . Time Z :OS"poi

Elev. Ground Surface (G.S.I -9-</</ V

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) *ft/7 / "?

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Remarks:

Date

B-Hr-8<1

8- i t -9< f

e-z -7-e* /
8-Z7- 9<t

<S> - Z9- £</

/0 - 3-5-?
/o -z^-a?
;e - /?-£*
3-30-9?

*-*s--,ss
£-7-»5

K-8-8S

*-rl~BL

Time

—

I'.OS-p^

lO'.IO*™

//:/7*n,

r-o*rP^
1 '. /O p m

<r-,,o*m
'Ol+7a*>

R'.00,-oon

to • <B AH

<?:of AH

_

-.

By Whom

G. ernsTrv^n

G » £ r M sT/>» a /i /i

G, Er^^m«fl/>

&. erosT^*™

G. e^nsl^^n^

Ai. «ot .oSc,^

(•> • B r*\ $7*r> a/i r>

G, £r/vst/,ic™o

&. Er,^s1o^anrl

S. Kmfl'*tftiKj'S

tr

'.

Depth to Water*

/0.S"' from G»S«

/V/5~O ' from 7VO.A

/V.eV from T. *,/•-

/
/ S"/ 0 from T"» 0 • P-

JS 'r O */ ' from

f* 5"/ 3 91 from

r/ o. />.

T.O.p.

/y, 55 from ft O' P.

/ y t *f from

fit V^ from

T.O.P,

7,0-^

// *J fr0m

/? Af from .

t4. 18 from

/O T£ from

IS,O& from

from

from

W.L. Elev.

<X37. /

^33,/Z

V3e,78

^r 3 c * ̂ ^ ̂

^/ i S f/9

£m, ^ ^ ^J ^P

^ 33, 07

^3:?, a
</.?<i,»<;
^?a? 7y
43S.48

433.44

43f.o6

V32,5"^

'

Remarks

5u"l"^Td^;/r,nrt! r IA/ e'>1ir:?u'11'<"v'r^
\Z3-2 n f̂%Ly. off**r />lT*-°"'<>tp^
id^l" & f^ i 0 ̂  "fv C-^<tc.L<Q*^'*f l
rf>i p ̂ 0flrtp"f-^r- u^*^i» /• ^ />\ J\re.'st*+a A\ r •

^*, ̂  ' ̂ 7/1̂  «, *f e^, * "/Q C M * ̂ ' ° ̂"^ r1 "if

t- fpr7r *( Tn.tP&-
t

i. L

;

'

C.f*tf "7i«

elfjJI-%^

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

0X0679 Burns & M«T>onn«H form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Project Name T . r < " n > A Is r Project No. f ~ < j - n * y s ~ . // (')/-;"> Hole No- C , (3,</
I * '• -^ • i. — r \ K r^. \. r ^y r ,*» i vx LX s-* \J Cx f

Location Elev. Ground Surface (G.S.) -<i<~-s o
^> er/y

N 'iVfi*, OO38 E /(?y& ~2.~7Z7 Elev. Top at Pipe IT. O.P.) or Reference Point (R.P.) •*</' -7^»

Date Started Drilling Hole , ~ ^ A/. Time „ Total Depth of Hole Drilling Type
O-f-T- "^ *3 1 f- ' SO/ 10 /JU^PiX-

Date Completed Drilling Hole R-?*/ PV Time

Total Depth of Pie
Date Piezometer Installed Q _ •> u 01, Time i 9 • 7 rt

W *• i " &T » C ' c. {y j^j ^T

^^

zometer Footage Slotted

Remarks:

Date

e.-g^-e^

^ - z.</ - ^v
6' - Z *f " Ql

8-t7- &+

8-J.7 - 6V

5 - 2.7- €^/

6-36-9-9

/o - 3 - 6V

;o-eC- 6V
/2- /?-64

3 -30- ££"

^-2^-^S-

^_^. g^

£>-*-*S

&-8- 85

/z-,z~es

Time

—

—
1 B * "£ O^>o\

7'. /s-^n,

^.'it?^^

-2t /5-pm
1

/ ~ t (r & f^

f (J r 0 5~ ̂ ?/*l

/ f f*t**

/0--35am

li:zt«r.,

//.•/•S AH

*:<*> A+f

^

J1_

By Whom

G, E^ost^ao^

G, E t̂V^*,)

G. e^osT-mA^n

&. ErnsT^«^^

G, Ero*T*i«"0

G>« F r^ »i sT « »i o r\ 1 1

G» P f /I 3"TrtA« M^

A>. ^e,i,.oS4,^

G. Er*s/M*n*,

G- £ f O".7»r^»''/>

G, Er/isT^ftnn

^

f Rv/a-Vwr/*

/y

*

A-35 ^/«

Depth to Water*

l& T"Q ^O from G'S f

20' from £,S.

^3 »~7 ' from r, O «#».

"23, 9|' from ~f,O,p.

2 3. ?2 ' from T'OtP.

~fl • ?8 frarn r/ C>» A9-

2-V-E.6 from T-0'f.

Zj. ~3Z from T,O,f,

23.20 from T/O.P-

2.3,"?, from T-O,f.

2.0»33 from T.O//',

zo./?, from

^^ j^y from

^/./6 from

M 9 ^^ from
*££• yO *

/^ J6<* from

W.L. Elev.

*37- '

-V^3.2Z

V33,*/

V3 3,00

V32,9f

-V32,^

*t3*-.<*6

V2^.7e

V33.C.

^^,£T7

43^. 09

4SS. 1£

433.96

431. of

Remarks

-Te u^ Yl\ i o -sif\\ji/~^^,^ s.o*plc«
C •'V- 1« VI *\"f r ff J J , . j . . : rj nl r • 1 1 i ^ <* .

^11:r*f*X.11,̂ er:'*/ ^'o^"1 -°'
/,/>! *1 ^C^ /<l*if ̂  ' V J1 r"' ^^" /J^l.*^1-"*?**/^^"

' o c T"^ H c^f' f*** -

Jvisf- prior TO e vacKcrt/^^j
* j / •

0if>'2.Ofl'\rf{*' *"»^ '"tf ti1 ' r#r'V// ,-* ^ /•

^/ec7-,c T«.,e

.,

//

».

c ^» >̂ i« YQJP&

E:/*cry~it /» Pe.

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & MH)onn«ll /•urm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. -of

Project Name . ^ _ ,, .. Project No. -^ /;

Locntion

N . _* i E

S-C W. =ir- rr-/ /

Date Started Drilling Hole , , , _ « Time

Date Completed Drilling Hole . . .. , . Time i •

Date Piezometer Installed , . ( _ .. Time

Remarks:

Date

sr-t.O~B(,

Time

—

-

By Whom

r>* JEr /e

~ \ ~ r r ..'•' - Or*'? Hole No. <=^ Q^.

Elev. Ground Surface (G.S.) o _ _ ^ i . \

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) j

Total Depth of Hole Drilling Type
i • ' • ' • ' • • t •

Total Depth of Piezometer Footage Slotted

Depth to Water*

2LV. ' °7 from T, 0. f.

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

^32 .-7S

Remarks

•Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.).

OtW(,7<> Burnt & M<Donn«ll Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. -Of

Project Name l A / £ S T L * \ K E

Location

Project No.

N "^^i O • £ *t 1 *f E l^&Cf'&rSO

Date Started Drilling Hole ,_ Time

Date Completed Drilling Hole Time
& ~ t Z - OT

Date Piezometer Installed a _ "2.V- <9^ Time IO-OO a/»

Remarks:

Date

8 - ^Z-8^

8 - */i - 8V

0- 7.7- g*

0 - Z7 - &*

B _ e-y . B<f

8-30- e-v
.'0- 3 - fi*,

j 0^4 -s*
/ £ - » < ? - a*;
Z -^ j - fc - r

<--?5--«S-

£-•/- «S"

^•7-^s-

*-*-*3

/2-//-/P*

S--S!*-a6,

Time

7; 30 a^

IQi OO am

"7^ /£" ^/n

7«W«.n

Zi P^pm

9 -/s"«/*>
/^:^ra^,

//.'?rd/v,
;o^57-«>
/ 1 : Z 0 °- >n

^

/2 'S^J fft

Stoo A^__

*.

By Whom

G. E™*-tv*q,^

& • £ ^ r\ -si nr> O- A n

O • E r o sfn* &r\J\

G. Er«Vl^-l».0

(5 / £! r KI •oTin rt n />

0, E^osl^^nA

«, ftObinso*

G » E •" n "̂7>*\ ^ *> /-\

G>. Ern.;7.>,rt«A

O.f rnc//,,..,-..;.,

7/

S". /&i//if ro^/i

'X

^ ^-^^
«,

3,<>-07Z- 4 -00-2. Hole No. p. g^

Elev. Ground Surface (G.S.) -V5~3 /

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) jj ^ yf fr-

Total Depth of Hole f Drilling Type

8 V» 1 U/^S"^ fiO^/A/C

Total Depth of Piezometer Footage Slotted

QttO ' -2.0,0 '

Depth to Water*

1 ft' Ta 25"' from G.S.

Yoyos' *rom

"Z.*1r O t from

'S. V. 1 5. from

Z.*/ » "Z. 1 from

T,0,f.

•no, f.

T. O.P.

T.O.P.

2<V,tro from T/e>./*.

2-*1t$'r from r. O.f»

"2.3f35T 'rom T/ff'P.

7T 7 , *- from 7% <?,P,

ZO, 0 "J. 'ronn T'0,p-

^y. o^» from

2.2- 48 'rom '*

^/ z3 'rom *

^ ? ̂ 2 'rom

_^_ from

•?.7» y^ from i.

W.L. Elev.

/x37,/(9

453. 0$

^33.03

*f3*.<rt

*32-(,5

<lZZ.<tl

433.60

*t 3 3 . ff

v /3^ ,5^

<rs&o/

+ 34^61

4&.1*.

•433.93

4f£-9r
*3?.7S-

Remarks

jtr"^^ ,11/lTif'! "' " ' *"f-e0l"l'f«'*'l

'"SZ'nLS'!'*1! . J''^" A»--.«ir-^"-

jO'iT" fa F^t O f" I<* Q \/A C- if^/Cl' Jt ft

/3 * ̂  ^S- /? »f| Pf"0r* IfJlT^t^ f ft lf\jn f^f £ ̂  .•* m eA • f ~

cft&^f ^ VT. krs- o.'^re'' _^
e > jk *j » jfc * ... »*T'^» ^*

^ " f *^* fl i l If T"ft ̂  ^* 1 P • f* "* " f " • »
J ' r

£/e <•"/»• , c 7~<« ̂  e
/

/,

/.
X

'

^^O ̂ * /P ĵ C.

Ff*e-/t*t-c'7*i*<»

•Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Barns it McDonnell I'vnn TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet.

Project Name Project No.
8V-

HoleN°--p.07

Location Elev. Ground Surface (G.S.I

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) ^a x •>nr 6r -» /
Date Started Drilling Hole ft- 9 P */ Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole
& fO P */

Time
Total Depth of Piezometer

Date Piezometer Installed n _ . _ _ ««. Time lino'
Footage Slotted

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

8- <7- from

6 - lO-

- /«/- e-v ' ' from

G. E from T.O.f*.

' from

3(9, ^' 'rom r/O -I

/«>: G. ,,£«jT ' from r. (J.p,

> '- * 2. G .

[O-T, - 8<f . Ho LI nea from

. 27 f/

CJ. C / n'Z'/ii (rom M M

<$• Er h sir* a h 7.7,09 from

from

g'-^^y f//^ rQ «c<^
from 3to

- 1- gy from 43S. '6
•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H<T>onn«ll TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet.

Project Name ^ A <T /_ ̂ \ *- T

Location

Project No. n i.

M • . FN See <:KcrT- /

Date Started Drilling Hole . . Time

Date Completed Drilling Hole , Time

Date Piezometer Installed ,, Time >,

Remarks:

Date

*-#- £*

S-10-BC,
'

Time

^

—

By Whom

t>

>

f}~y^~ " '/ - O O "/. Hole No. . o~7

Elev. Ground Surface (G.S.) <- .- , / i
Sec S A e t T '

Elev. Top at Pipe (T.O.P.I or Reference Point (R.P.I
' T

Total Depth of Hole Drilling Type
i. r

Total Depth of Piezometer Footage Slotted1 i / ,

Depth to Water*

999* lrom

2A ?5" lrom

*

•57, T f̂ 'rom "*

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

433.26

436.S4

Remarks

<r/*-M~71f,°-

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H<Vonn«ll TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of e

Project Name f r^'f L f\ t^F Project No. Hole No- 08
Location Elev. Ground Surface (G.S.)

30V. Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) -*f <t,~Z. ,~f "Z

Date Started Drilling Hole Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole Time
Total Depth of Piezometer

Date Piezometer Installed ~l (p - 0V Time // i OO a.
Footage Slotted

/O<0
Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

8- ro
-̂?

•3, V ' from

Q-ib- 61 r »A r1, 3 ' from

/ - O O pn\ G- Er rttT»v\a n*^ Z<*>5Q' from -933,

8 - a f - 5? >, */£ ' from T, 0. p.
<->•/-

^. t, 8 from , 93 / orflfr

G « from TV 0. A

- 94 (l i tO &n\ 30,2.0 from

lo - "3 - £'/ R. 30,3Y from

/>•«»» from r, o,,f> 23

- 5V ^7, ^ from T, i

A r\\ »> cJ j-i ,j ; •> from T.O.P,

from -. 2.7

? •'/<=> ^^
from 3.

- Sy r̂x. <rom

lrom

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burnt & McDonnell Torm TS-CT-2-*



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings
Project Name U/ /EL S« ' *- *\ K E-

Location

Project No. (9V-

N ^ <rl -t 1 ESee SkeeT 1

Date Started Drilling Hole . . . Time » .

Date Completed Drilling Hole ,. Time ,

Date Piezometer Installed t . Time / !

Remarks:

Date

IZL-M- 8?

ST-eo-tfC'

Time

—
—

By Whom

fn , EL r I o

"

Depth to

~2 îr i "Y 0 from

O 7£T - •*/ - Oo 2. Hole No- _5 a o

Elev. Ground Surface (G.S.I <- « i I

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.)

Total Depth of Hole Drilling Type
" t .

Total Depth of Piezometer , ( Footage Slotted

Water*

T. 0. f .

~2-ty < ~>3 <rom <•

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

43C,^£-

-!^ .9?

Remarks

El±C-tr^ Tc<r*
1

1 1 t •

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & McDonnell l;vrm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name
W £ C 7 L A K f L

Project No.
&1 - • - ' / - C 0 -

H°le N°- P -
Location Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T. O.P.I or Reference Point (R.P.) ^57

Date Started Drilling Hole 8-"2.7-£4 Time Total Depth of Hole Drilling Type

Date Completed Drilling Hole B~2S- 8*t Time
Total Depth of Piezometer

Date Piezometer Installed 0-2.&-B*f Time I -3O
Footage Slotted

/S-/0

Remarks:

Date Time By Whom Depth to Water* W.L. Elev. Remarks

/S~f ro ^O'from •Tew

from
P i * .

e- G» t 22.3' from

~ 20 from T>0,f.
c HA.''l * ej .
A XVl r\ ^ T <J»«I

G. from
T^Ar. y> l&f-Q t

- 3 - ev , 7"? from

- 8V from

<S » f " *'• r iT Vn tf n *\ from ?.?. 5- II I t

3-30-8? from ,O . f- sice'

AH fr°m

S. from 434.

6- I -8S from

S-8-85 24. fO from 431.
from o 3
from

from

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burnt & Hn>onn«ll

C nataMr»-Archn«ct»- C
TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name <A/fvrt. A*E

Location £a rTKc> ty | ^f rf tAe le^f, /

N E

Project No. f>,*j- i

1

Date Started Drilling Hole . Time

Date Completed Drilling Hole _ Time

Date Piezometer Installed Time

Remarks:

Date

8-20 -8V

Time

ez'-zop*
By Whom

<S. £Vnt7.»,a/iA

Depth to

St ~7 horn

JV^-V-flOZ Hole No. £ar-r^ ^y^ #Q

Elev. Ground Surface (G.S.I

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) </<// A-r
7 7// c» 7

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Water*

Tt 0, />

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

"953. 17

Remarks

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 Burns & H<Donn«ll Vorm TS-C.T-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name V<EST£- A 4ife_ Project No. Ox. n^.f t* f./\-y Hole No. ^ ^.i _ , _.. <•>t - / * ^ t / ' - » ™ ' ' ^-'vc- f-Or*it\ C < / »* "5ff" /

Location £ar1~k Cit- I// «• 1 T ?^> e /o A-P II

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed . Time

Remarks:

Date

r O *"" ? M* *""* C? T

/ ^ ~ / *? — £1 V

Time

HHOf*

/ / j e a a r w

By Whom

C5, i*»n^/..<«*i

C» • f r r\ sT'M * M n

Elev. Ground Surface (G.S.I V3/

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.I 4 V/ d 5"

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

~7f *f from T/ Otf*.

7t "7 from T> OtP

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

*/?V, t?

^/3 V >1.

Remarks

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.
080679 Burnt & MCDonn«M Torm TS-Gr-2-S



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name ^i E^T'L A k£ Project No. Q^

Location p • _ . j /> . • f~ ,

N E

Date Started Drilling Hole Time

Date Completed Drilling Hole Time

Date Piezometer Installed Time

Remarks:

Date

6-3o-0y
Time

ItOOpn

By Whom

G. £>/)*/»,*»*

~ O~7£ - */- OO'Z- °6 °' ^Vf/^X <TiVy ^tf /2

Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) *?*?() <~9

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

Depth to Water*

"7, *7 from TrO*/",

from

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

432.99

Remarks

Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).

Burns & I'urm TS-Cr-2-S



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT

Sheet. .of

Project Name i F <"\ L t\. uf.

erf SY. f^ar/ei foci- tfL.a.1^

Project No. Q '/ -

Si"/*/ sow'tAvriT

N E _

Date Started Drilling Hole », _ Time

Date Completed Drilling Hole -• . Time

Date Piezometer Installed y. . Time
'• ' T. .

Remarks:

Date

lo-iz &'/
10 -a^-e*
/2 - /? -$V

3 -30-6f

*

Time

/<£ * 'S-f/h

y-./s-s*
(O'.Sl at*

—

By Whom

e,K ca»*ev

(>X £ f '"^ ft)\ &J)/)

&* w/"^ 57<*i<f/^/l

G, t r^^tv^^n^

'Depth to water noted from Ground Surface (G.S.), Top of Pipe

080679

HK'S&^g"
*

10, 2./ from

// , O 5" from

o~f>- V - r><r> *? Hole No- ^/y)P / *

Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.)

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted

e»c A X<c*«-\i»* Inf. ro^ ft snaffcfiA if] ihewtifSi/f tfr
iJ. fr\dtj tfi dtpprgP )f? ft* &"?£. (y /SH^py &'f »"^^^ T~Pf*
r i *\ A AT* o s|" V"T «/\ ̂  "^ * r '^ t f 4f f \& O^^"i^ —

J ' 1 '

Water*

/?.P,

<9.X>,

//. V from £. />,

^ from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev. Remarks

* *r^"5r /T",ff /,-/ * r f U A^ e ̂  ^J_ f7 1

(T.O.P.), or Reference Point (R.P.).
Burni & M«Oonn«ll 'r«"« TS-CT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet, -Of

Project Name uj€±TLAit£

Location

Project No. 84- 1

N E

Date Started Drilling Hole ^ a Time
5>- 6 •g'S

Date Completed Drilling Hole Time

Date Piezometer Installed Time t
K~ T~ff^ ?:jrz> A^

Remarks:

Date

/2./Z.SS

r-/<t-8c,

Time

_

.. .

By Whom

f^ £rte

„

Depth to

/? S7 from

OrS-4-004 Hole No. £)_90

Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) 4st>. 6 O

Total Depth of Hole Drilling Type

Total Depth of Piezometer Pbotage Slotted

Water*

T.O. P

/S/30 from "

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

436. 73

*3S-.z-i

Remarks

£rfec.4n'c. Tape.
/

'Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.).

080679 lurni & M<PonnQll
• i-CorauBanu

form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name iu£S7£AK& Project No. rt^_ <

Location

N E

Date Started Drilling Hole ^ _ Time

Date Completed Drilling Hole ^ _ Time

Date Piezometer Installed .p _^ Time ^

Remarks:

Date

/*-/3-*S

5^-/t-86.

Time

^^__

^

By Whom

/-9. ^«'«

,.

> 7r-4-oo* H°leN°- £>-9l
Elev. Ground Surface (G.S.)

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) AS'S 3"f

Total Depth of Hole Drilling Type

Total Depth of Piezometer Footage Slotted ~

Depth to Water*

/S-.42 from -TTd./?

/r, at? from
•t

from

from

from

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

4J7.9S-

*J*.00

Remarks

£%«.£*> Top*

'Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.). or Reference Point (R.P.).

080679 Burns & rVPonntll Form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name — . . _

Location

Project No. f?4~&

N E

Date Started Drilling Hole ^» ^-*S" Time

Date Completed Drilling Hole . Time

Date Piezometer Installed 4t_// jp*. Time

Remarks:

Date

4- /?-S*

4- zz- as

*. 23. **

4-24-8S

<-*T.p-r
6-4-gf

/"- 7. #5

*>.*-**
/^./2-*3-

4T-/?-86

Time

// .v-r AM

to:** Art

5:30 P/O

*ti»o At*i

S>3a AH

f:4t> Ptf

8:4o f>H

„
_

_

By Whom

w. £/*»< i-r t̂na H*

it

u

tt

tt

S. ha\t fa hauls
7
A

«•

^0. £««

t.

T«- .* - Hole No. _. 0_7S- ̂ -002 O-r2
Elev. Ground Surface (G.S.) -», -y-r«- <c-

^*- *r*f^ 9 w

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) ^75-. 3 7

Total Depth of Hole Drilling Type
'43-6

Total Depth of Piezometer Footage Slotted

Depth to Water*

,0 40 from

40.2 from

39 .3 from

4O S *rom

f̂ak O4 from

T. 0. P.

tt

4

/t

*f/ §y from f

X.06 from #

42.08 from '/

38.SS<rom

•^2*yo tr°m «•
from

from

from

from

from

from

W.L. Elev.

43 6.* 7

43S* If

*3G.O?

4S4.&?

43S.34

434^0

4Sf.S\

43S.t 9

S36.&Z

+32.17

Remarks

e/^J+,±-Zio*

'

f/.J-l-T***f ^

T

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
08067V Burns & H<Donn«ll l:orm TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name _
u>£STt-&K.£=

Project No. oA

Location

N E

Date Started Drilling Hole > _^. Time

Date Completed Drilling Hole * _ _^ Time

Date Piezometer Installed - Time . _.
4-t&-&S /:3oPft

Remarks:

Date

4-«-*y
.,.„ -ffS

^-*y-«s

£.;-<fc
*.«•««
/^./r- ^y
S-^O^SC.

Time

/«?: So »A/

T«« y»A^
_

A'oo /'/-O
^_

_
_

By Whom

CT. fc< '«it/7iiii»««<
7

^

5. A««yi 'a rtiltj's
7

f̂ ). JEflo

9 »

4 Hole No. r. .._.
-ooi t^-^3

Elev. Ground Surface (G.S.) ^, <ttiQ

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) ^5/5 -7

Total Depth of Hole Drilling Type

//*?. 2 tJL>QSh £«»•«.

Total Depth of Piezometer ^ Footage Slotted

Depth to Water*

IS. 3 from

^ from

/<" <rf6 from

/g-^ry from

/7 2D from

77 <2. P

//

</

//

//
/^ <>< from
f+*£^ f»

J^*9V 'rom i>

from

from

from

from

from

from

from

from

from

W.L. Elev.

^SF.?

«5.Z

^35-.ZV

^J5-.l?

4W3.ZO

*3fe.V6

*3a-7*

Remarks

^•/ft-^*./^ Tape.

C/^'TTl /AfX.

&t»fk-*<. Tap*./

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.

0X0679 form TS-GT-2-8



TECHNICAL SERVICES
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet. .of

Project Name ft^~ xi c

Location

Project No. g* ^

N E

Date Started Drilling Hole 4-/&-ffV Time

Date Completed Drilling Hole * ** a* Time

Date Piezometer Installed ^ _^ «^ Time y.-.o f^j
Remarks:

Date

*-2*-*y

6-4. 8*

6-1. BS

g~8- 3*r
rl-iZ-ST

5-ZO-ac.

Time

t i * 0 ff ̂ L f^\

A-/3 >V//

„

-»

By Whom

g — . /

< /2 ,̂î î
/

«

^ ewfe

**

7S- 4-OOZ. Hole No. r>-«J41

Elev. Ground Surface (G.S.) «^ * ~_ -.

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) 4-4.2,t&

Total Depth of Hole Drilling Type .

Total Depth of Piezometer Footage Slotted "

Depth to Water*

f yO from T.o.R
j 0e from

tf 9^ from //
o i— from

5" 2^" 'rom //

J0>fo fronr> «/

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

435-. ^

41S.-10

43Z.9-3

4*7.̂ 3

-ysi.Te

Remarks

G/ottr,* ~fy*

cLti T^r*
Ef^ct-t^f. T+pe .r

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burnt & M<Donn«ll form TS-GT-2-S



TECHNICAL SERVICES

GEOTECHN.CAL DEPARTMENT Observed Water Level Readings
Project Name I_j> Project No. Ojl .&•?- o
Location

N E

Date Started Drilling Hole - fa-O^r Time

Date Completed Drilling Hole Time4" 2f-5sr
Date Piezometer Installed j %&-&% Time 9!oo P*AO

Remarks:

Date

4-2*-*3-

*• * - ,*y

g.*-&s

iz-iz-a'*-
£-Zi~B<*

Time

/2.-»o m
/0/33- Art

-

_

By Whom

^ e^tf^^

5. fL^^fr
' „

fS). £•„<*>

»

Sheet o*

7S-<f-*°2. HoleN°- D-9S
Elev. Ground Surface (G.S.) ^ ^tef\

Elev. Top at Pipe (T.O.P.) or Reference Point (R.P.) ^ _. .^ Q«

Total Depth of Hole Drilling Type .

Total Depth of Piezometer Footage Slotted

Depth to Water*

/£. 3<" from
/ & v^J T.O.f?

. ̂ ^ /<%9 from »

/?. o/ from //

/ ̂ * ^^T from »•

^^O^7^ from >j

from

from

from

from

from

from

from

from

from

from

from

W.L. Elev.

436.34

416.QT

4JV.OB

jytsit
*3**C.l

Remarks

efa&fc. ~7Zi>c.
'

C/«rf TLfML

g^M'/»c ~ l*jff& .

'

-

•Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.).
080679 Burns & McDonnell

ErtghM*** AfcMUct•-€<*•»*••<•
Form TS-GT-2-8
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TABLE D-l

Permeability of Alluvium

Boring Depth Sample Method Permeability (cm/sec)

D-81 50.0 to 50.6 SS-9a * Hazen's Formula 2.5 x ICf

-4
D-83 73.5 to 97.0 N.A. ** Bailer Test 5.11 x 10

_2
D-83 70.0 to 71.5 SS-12 Hazen's Formula 9.0 x 10

D-83 90.0 to 91.5 SS-14 Hazen's Formula 2.5 x 10~

_2
D-85 40.0 to 41.5 SS-8 Hazen's Formula 4.0 x 10

_2
D-85 70.0 to 71.5 SS-11 Hazen's Formula 1.2 x 10

-4
D-87 87.0 to 111.0 N.A. Bailer Test 3.35 x 10

_2
D-87 100.0 to 101.0 SS-20 Hazen's Formula 6.8 x 10

_2
S-88 30.0 to 31.5 SS-5 Hazen's Formula 2.3 x 10

_3
S-88 29.0 to 40.0 N.A. Bailer Test 1.45 x 10

-4
D-89 32.5 to 49.0 N.A. Bailer Test 2.44 x 10

* Hazen's Formula is used to estimate permeability based upon soil
grain size distribution. (see Hazen, A., 1930, Water Supply,
American Civil Engineers Handbook, John Wiley and Sons, Inc., N.Y.)

** A bailer test is a field method for determining in-situ permeability.
Water was evacuated from the piezometer with a compressed air pump and
the rate of recovery recorded. The rate of recovery is related to the
soil permeability (see Hvorslev, M. Juul, 1951, Time Lag and Soil
Permeability in Groundwater Observations, Waterways Experiment Station,
Corps of Engineers, U.S. Army, Vicksburg, Mississippi, Bulletin No. 36.?
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APPENDIX E

GROUNDWATER CHEMICAL ANALYSES



I
I
I
I
I
I
I
I
Î
 PRIORITY POLLUTANTS

I DECEMBER, 1985
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1
1
1
1§•
1
1̂
M

1

I

1

1

1

1

I

i
i
1:

•

i

E

Project: BURN

Customer
ETSRC I

Elm
AG
AL
AS
T>

BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
<0.02
<0.06
<0.05
0.130
<0.0003
<0.06
62.9
<0.003
<0.006
<0.02
0.01
0.020
<0.4
0.011
19.9
0.031
<0.007
4.79
<0.02
<0.2
<0.04
<0.04
<0.08
8.56
<0.02
0.149
<0.002
<0.1
<0.003
1.24

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120530



I
Environmental Trace Substances Research Center _

ICP Scan - Sample Analysis Report _ :l
MrnnKTWRT.!, nn-i-t-s? MC-O/MT, •Project: BURNS AND MCDONNELL Units: MCG/ML

Batch #: B-5120530

Customer ID: 1-59 METALS
ETSRC ID: 5120532

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
cu
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Re
<0
<0
<0
1.
0.
<0
<0
25
<0
<0
<0
0.
7.
7.
0.
63
0.
<0
13
0.
0.
<0
0.
<0
12
<0
0.
<0
<0
<0
0.

suit
.003
.02
.06
2
352
.0003
.06
9.
.003
.006
.02
057
38
4
041
.3
846
.008
8.
03
3
.04
05
.08
.6
.02
921
.003
. 1
.003
11

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I



1
1
1̂B
1
Iw
1
Î̂p
1
ÎM
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1
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1

i
i
i
i
i
i
i

E

Pro j ect : BURN

Customer
ETSRC I

Elm Result
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

<0.003
0.05
<0.06
0.06
0.238
<0.0003
<0.06
132.
<0.003
<0.006
<0.02
0.019
0.11
1.
0.015
36.7
0.030
<0.007
82.8
<0.02
0.4
<0.04
<0.04
<0.08
9.91
<0.02
0.389
<0.002
0.1
0.004
0.031

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

\ND MCDONNELL Units: MCG/ML
Batch #: B-5120530

5120534



I
Environmental Trace Substances Research Center

ICP Scan - Sample Analysis Report . •
Project: BURNS AND MCDONNELL Units: MCG/ML

Batch #: B-5120530

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Customer ID: D-81 METALS
ETSRC ID: 5120535

Result
<0.003
0.086
<0.06
0.18
0.340
<0.0003
<0.06
180.
<0.003
<0.006
<0.02
0.023
0.14
1.5
0.028
38.0
0.676
0.02
32.9
<0.02
<0.2
<0.04
<0.04
<0.08
8.84
<0.02
0.455
<0.003
0.1
<0.003
0.087

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I



1
1
1
1
1
1
Ml

i
îM
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Project: BURN

Customer
ETSRC I

Elm Result
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

<0.003
<0.02
<0.06
1.3
0.159
<0.0003
<0.06
239.
<0.003
0.01
<0.02
0.040
0.083
16.
0.042
59.6
1.75
<0.007
137.
0.060
0.3
<0.04
<0.05
<0.08
12.5
<0.02
0.805
<0.003
<0.1
0.003
0.099

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120536



I
Environmental Trace Substances Research Center «

ICP Scan - Sample Analysis Report I
Project: BURNS AND MCDONNELL Units: MCG/ML •

Batch #: B-5120530

Customer ID: D-83 METALS
ETSRC ID: 5120537

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
<0.02
<0.06
0.92
1.15
<0.0003
<0.06
158.
<0.003
<0.006
<0.02
<0.005
0.386
13.
0.033
47.0
0.419
<0.007
175.
0.02
<0.2
<0.04
<0.04
<0.08
14.1
<0.03
0.714
<0.003
<0.1
<0.003
0.038

I

I

I

I

I

I

I

I

I

I

I

I

I

I
i

I

I



1
1
1̂
H

1

1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

E]

Pro j ect : BURN

Customer
ETSRC I

Elm Result
AG
AL
AS
o

BA
BE
BI
CA
CD
CO
CR
CU
FE
tr

LI
MG
MN
MO
NA
NI
P
PB
3B
SE
SI
SN
SR
TI
TL
V
ZN

<0.003
0.52
<0.06
0.1
0.448
<0.0003
<0.06
191.
<0.003
0.022
<0.02
0.007
31.5
<0.4
0.022
49.2
3.68
<0.01
29.1
<0.02
<0.2
<0.04
0.05
<0.09
18.5
<0.02
0.494
0.007
<0.1
0.003
0.051

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120538



I
Environmental Trace Substances Research Center

ICP Scan - Sample Analysis Report . :•
Project: BURNS AND MCDONNELL Units: MCG/ML |

Batch #: B-5120530

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Customer ID: D-85 METALS
ETSRC ID: 5120539

Result
0.003
<0.02
<0.06
0.23
0.874
<0.0003
<0.06
243.
0.003
0.01
<0.02
0.006
14.3
<0.4
0.030
75.9
1.87
<0.008
61.7
<0.02
0.2
<0.04
0.06
<0.09
15.0
<0.02
0.522
<0.003
0.1
0.004
0.036

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I



1
1
1
1
1

1

1
1•1
1
1̂
H

»• -

1

1
f

E

Pro j act : BURN

Customer
ETSRC I

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
<0.02
<0.06
0.46
0.702
<0.0003
<0.06
273.
<0.003
<0.006
<0.02
<0.005
7.67
<0.4
0.034
70.9
1.19
<0.008
104.
<0.02
<0.2
<0.04
<0.05
<0.08
15.2
,<0.03
0.756
<0.003
<0.1
<0.003
0.018

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120540

1

I

I



I
Environmental Trace Substances Research Center

ICP Scan - Sample Analysis Report . •
Project: BURNS AND MCDONNELL Units: MCG/ML |

Batch #: B-5120530

Customer ID: S-88 METALS
ETSRC ID: 5120541

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
0.25
<0.06
0.09
0.199
<0.0003
<0.06
247.
<0.003
0.01
<0.02
<0.005
2.28
<0.4
0.031
56.0
2.36
<0.008
10.1
<0.02
0.2
<0.04
0.05
<0.08
14.4
<0.02
0.915
0.004
<0.1
0.003
0.051

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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1
1
1
1
1
1
1
1mm
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1

1

1

I

1

1

I

E

Pro j ect : BURN

Customer
ETSRC I

Elm Result
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

<0.003
0.05
<0.06
0.06
0.191
<0.0003
<0.06
129.
<0.003
<0.006
<0.02
0.033
0.15
<0.4
0.021
50.9
0.351
<0.007
10.9
<0.02
<0.2
<0.04
<0.04
<0.08
10.7
<0.02
0.459
<0.002
<0.1
<0.003
0.048

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120542



I
Environmental Trace Substances Research Center •

ICP Scan - Sample Analysis Report I
Project: BURNS AND MCDONNELL Units: MCG/ML •

Batch #: B-5120530

Customer ID: D-90 METALS
ETSRC ID: 5120543

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
cu
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
0.05
<0.06
0.1
0.174
<0.0003
<0.06
70.0
<0.003
<0.006
<0.02
<0.005
0.034
5.6
0.025
34.6
0.14
0.02
45.6
<0.02
<0.2
<0.04
<0.04
<0.08
11.1
<0.02
0.671
<0.002
<0. 1
<0.003
<0.002

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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Pro j ect : BURN

Customer
ETSRC I

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
?B
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
0.03
<0.06
0.07
0.446
<0.0003
<0.06
162.
<0.003
<0.006
<0.02
0.008
4.04
<0.4
0.026
56.4
1.09
<0.008
44.5
<0.02
<0.2
<0.04
<0.05
<0.08
15.7
<0.02
0.826
<0.003
<0.1
<0.003
0.044

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120544

I

I

f



I
Environmental Trace Substances Research Center

ICP Scan - Sample Analysis Report I
Project: BURNS AND MCDONNELL Units: MCG/ML

Batch #: B-5120530

Customer ID: D-92 METALS
ETSRC ID: 5120545

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
<0.003
0.20
<0.06
0.21
0.614
<0.0003
<0.06
287.
<0.003
<0.006
<0.02
0.008
6.28
1.8
0.033
77.5
1.63
<0.008
153.
0.02
0.3
<0.04
0.07
<0.08
11.1
<0.03
1.12
0.20
<0. 1
<0.003
0.029

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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1
1
1
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1
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E

Pro j ect : BURN

Customer
ETSRC I

Elm
AG
AL
AS

BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
p
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Result
0.004
0.03
<0.06
0.1
1.06
<0.0003
<0.06
246.
<0.003
<0.006
<0.02
0.024
2.63
1.
0.034
61.4
0.336
<0.008
64.3
<0.02
0.2
<0.04
0.07
<0.08
14.5
<0.03
0.861
<0.003
<0.1
<0.003
0.020

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report
MCDONNELL Units: MCG/ML

Batch #: B-5120530

5120546



I
Environmental Trace Substances Research Center _

ICP Scan .- Sample Analysis Report - . . . . •
MmOWKrRT.T. TTni-h.es; MfC/MT. •Project: BURNS AND MCDONNELL Units: MCG/ML

Batch #: B-5120530

Customer ID: D-94 METALS
ETSRC ID: 5120547

Elm
AG
AL
AS
B
BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
III
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

Re
<0
<0
<0
0.
0.
<0
<0
11
<0
<0
<0
0.
0.
3.
0.
24
0.
0.
68
<0
<0
<0
<0
<0
10
<0
0.
0.
<0
<0
0.

suit
.003
.02
.06
06
666
.0003
.06
0.
.003
.006
.02
01
12
1
021
.6
20
01
.6
.02
.2
.04
.04
.08
.6
.02
588
005
. 1
.003
14

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I



1
1
1
1
1

1

1
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E

Project: BURN

Customer
ETSRC I

Elm Result
AG
AL
AS
T2

BA
BE
BI
CA
CD
CO
CR
CU
FE
K
LI
MG
MN
MO
NA
NI
P
PB
SB
SE
SI
SN
SR
TI
TL
V
ZN

<0.003
0.04
<0.06
0.1
0.183
<0.0003
<0.06
67.9
<0.003
<0.006
<0.02
0.01
0.16
1.7
0.013
11.2
0.066
0.01
40.9
<0.02
0.3
<0.04
<0.04
<0.08
12.1
<0.02
0.325
<0.003
<0.1
<0.003
0.035

Environmental Trace Substances Research Center
ICP Scan - Sample Analysis Report

VND MCDONNELL Units: MCG/ML
Batch #: B-5120530

5120548
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RESULT SUMMARY SHEETS

BASE/NEUTRAL PRIORITY POLLUTANTS

I
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I
Environmental Trace Substances Research Center

Base Neutral Result Sheet
Detection Limi t

I
VI

1
•

1
1̂̂

M

1

iVi

1
i
•<•

1.
2.

3.

4.

5.

6.

7.

8.

y.
10.

11.
12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Sample Source:
Submitter ID#:
ETSKC ID#:
Sample Matrix:
Method: U.S.E.P.A. #625
Date Received:
Date Analyzed:
Analyst:

Compound

I3i s[2-Chloroethyl jether

1,3-Uichl orobenzene

1,4-Dichl orobenzene

1,2-Dichl orobenzene

Bi s[2-Chlorophropyl Jether

Hexachloroe thane

Nitrobenzene

Isophorone

Bis[2-Chloroethoxy]methane

Trichl orobenzene

Naphthalene

Hexachlorobutadiene

Hexachlorocyclopentadiene

2-Chloronaphthalenc1

Acenaphthylene

Dimethylphthalate

Acenaphthene

2 , 4-Di n i tr oto 1 ue ne

Fluorene

Dietnylphthalate

N-Nitrosodiphenylamine

4-Bromophenylphentyl ether

Data File*:

Cone. Units: mcg/L

Quantity
m/e Scan # Area

MMBBV^BB— ^_^»» -̂«^^^_ ^«*̂ ^__».

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Cone Corr Cone

1.0

1.0

l.U

1.0

5.0

1.0

1.0

2.0

3.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

2.0

1.0



I
Quanti ty

Compound ni/e Scan # Area Cone Corr Cone •

24. Hexachlorobenzene 284 1.0 I

25. Phenanthrene 178 1.0

26. Anthracene 178 1.0 J

27. Di-n-Butylphthalate 149 1.0

28. Fluoranthene 202 1.0 •

29. Pyrene 202 1.0

30. Butylbenzylphthalate 149 1.0 •

31. BenzLajanthracene 228 1.0 I

32. 3,3'-Dichlorobenzidine 252 2.0

33. Chrysene 228 1.0 I

34. Bis[2-ethylhexyl]phthalate 149 1.0

35. Di-n-Octylphthalate 149 1.0 •

36. Benzo[b]Fluoranthene 252 1.0

37. Benzo[k]Fluoranthene 252 i.O •

38. Benzo[a]Pyrene 252 1.0 •

3y. 1,2-Diphenylhydrazine 77 5.0

40. Benzidine 184 10.0 |

41. 4-Chlorophenyl phenyl ether 204 2.0

42. N-Nitroso-n-propylamine 70 10.0 •

I

I

I

I

I

I

I

I

I
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1

Environmental Trace Substances Research Center
I Base Neutral Result Sheet

• Sample Source: Burns & McDonnell
* Submitter I0#: S- sjoft

I ETSrtC ID#: 5120513

Sample Matrix: Water
Method: U.S.E.P.A. #625

£ Date Received: December 17, 1985
Date Analyzed: January 20, 1936

• Analyst: Carl Orazio

Compound
1. Bis[2-Chloroethyl]ether

1 2. 1,3-Dichlorobenzene
3. 1,4-Dichlorobenzene

1 4. 1,2-Dichlorobenzene
5. Bis[2-Chlorophropyl]ether
6. Hexachloroethane

• 7. Nitrobenzene
8. Isophorone

• 9. Bis[2-Chloroethoxy]methane
10. Trichlorobenzene

1 11. Naphthalene
12. Hexachlorobutadiene
13. Hexachlorocyclopentadiene

I 14. 2-Chloronaphthalene
15. Acenaphthylene

• 17. Dimethylphthalate

18. Acenaphthene

§ 19. 2,4-Dinitrotoluene

20. Fluorene
21. Diethylphthalate

|: 22. N-Nitrodiphenylamine
23. 4-Bromophenylphentyl ether

Data File#: BN5120513

Cone. Units: mcg/L

Quantity
m/e Scan # Area Cone
93
146
146
146
45
117
77
82
93
180
128

225

237

162

152

163

154

165

166

149

169
248

Corr Cone
<MDL
<MDL
<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



I

I
Quantity I

Compound m/e Scan # Area Cone Corr Cone
24. Hexachlorobenzene 284 <MDL

25. Phenanthrene 178 <J^L
26. Anthracene 178 <MOL
27. Di-n-Butylphthalate 149 <MDL
28. Fluoranthene 202 <MDL
29. Pyrene 202 <MDL
30. Butylbenzylphthalate 149 <MDL
31. Benz[a]anthracene 228 <MDL
32. 3,3'-Dichlorobenzidine 252 <MDL
33. Chrysene 228 <MDL
34. Bis[2-ethylhexyl]phthalate 149 <MDL
35. Di-n-Octylphthalate 149 <MOL
36. Benzo[b]Fluoranthene 252 <MDL
37. Benzo[k]Fluoranthene 252 <MDL
38. Benzo[a]Pyrene 252 <MDL
39. 1,2-Diphenylhydrazine 77 <MDL
40. Benzidine 184 <MDL
41. 4-Chlorophenyl phenyl ether 204 <MDL
42. N-Nitroso-n-propylamine 70

I

I



I
I
1
I
1
1

I
i

I
i
i

SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Cone _ Cone

1. Anthracene D-10 188 2422 189204 101.5 100.0
2. Chrysene D-12 240 3380 125099 149.1 100-0

3.
4.

1
1
1
1
I
i

lentative ij

Compound
1. Trimethyl Cyclohexane-1-One

2.
3.
4.
5.
6.
7.
8.
9.
10.

/ laentir

Scan #
1079

NBS
LIB Base
FIT m/e Area Est Cone

No Match 123



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter ID#: S~ si ofc
ETSRC I0#: 512051 SDR
Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 20, 1986

Analyst: Carl Orazio

Data File#: BN0513DR

Cone. Units: mcg/L

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.
15.

17.

18.

19.

20.

21.

22.

23.

Compound
Bis[2-Chloroethyl]ether
1,3-Dichlorobenzene

1,4-Dichlorobenzene
1,2-Dichlorobenzene

Bis[2-Chlorophropyl ]ether
Hexach loroethane
Nitrobenzene
Isophorone
Bis[2-Chloroethoxy]methane
Trichlorooenzene
Naphthalene
Hexach lorobutadi ene
Hexach 1 orocyc 1 opentadi ene
2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate
Acenaphthene
2,4-Dinitrotoluene
Fluorene
Diethylphthalate
N-Nitrodiphenylamine
4-8romophenylphentyl ether

Quantity
m/e Scan #
93
146
146
146
45
117
77
82

93

180

128

225

237

162
152

163

154

165

166

149

169

'248

Area Cone Corr Cone
<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
(



1
1
1

1
1
1
1
1
1'

1
1
i
I
i
1
I
i
i

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound
Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butyl benzylphtha late

Benz[a]anthracene

3,3'-Dichlorobenzidine

Chrysene

Bis[2-ethylhexyl]phthalate

Di-n-Octylphthalate

Benzo[b]Fluoranthene

Benzo[k]Fluoranthene

Benzo[a]Pyrene

1 ,2-Di pheny Ihydrazi ne

Benzidine
4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e Scan # Area Cone Corr Cone
284 <MDL

178 <MDL

178 <MDL

149 <MDL

202 <MDL

202 <MDL

149 <MDL

228 <MDL

252 <MDL

228 <MDL

149 <MDL

149 <MDL

252 <MDL

252 <MDL

252 <MDL

77 <MDL

184 <MDL

204 <MUL

70



SURROGATE RESULTS

Quantity
Compound m/e Scan # Area

1. Anthracene D-10 188 2424 141779

i. Chrysene 0-12 240 3384 105002

3.

4.

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan # FIT m/e

1. Trimethyl Gyclohexen-1-one 1083 No Match 123

2.

3.

4.

5.

6.

7.

8.

9.

10.

1
Uet Spiked _
Cone Cone •

1
76.0 100.0

125.0 100.0 •

1

1

1
Area Est Cone |

1

1

1

1

1

1

1

1

1

1

1
\



1
1̂
1

1
1
•

1
1

1
•

1
1
•.

.,
1
1W-

1

trivironmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns £ McDonnell

Submitter ID#: T - 59 Od

ETSKC ID#: 5120514

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: December 17

Date Analyzed: January 20,

Analyst: Carl Orazio

Sample contained traces of

similar contaminant.

Compound

i. Bis[2-Chloroethyl]ether

2. 1,3-Dichlorobenzene

3. 1,4-Dichlorobenzene

4. 1,2-Dichlorobenzene

5. Bis[2-Chlorophropyl]ether

6. Hexachloroethane

7. Nitrobenzene

b. Isophorone

9. Bis[2-Chloroethoxy]methane

1U. Trichlorobenzene

H. Naphthalene

12. Hexachlorobutadiene

13. Hexachlorocyclopentadiene

14. 2-Chloronaphthalene

15. Acenaphthylene

17. Dimethylphthalate

18. Acenaphthene

19. 2,4-Dinitrotoluene

20. Fluorene

Data File*: BN5120514

, 1985

1986 Cone. Units: mcg/L

aliphatic hydrocarbons. Possibly due to diesel or

Quantity
m/e Scan # Area Cone

93

146

146

146

45

117

77

82

93

180

128

225

237

ItoZ

152

163

154

165

166

Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<MUL

<MDL



I
I

I

Quantity
Compound m/e Scan % Area Cone Corr Cone

21. Diethylphthalate 149 <MDL •

22. N-Nitrodiphenylamine 169 <MDL ™

23. 4-Bromophenylphentyl ether 248 <hDL

24. Hexachlorobenzene 284 <HDL

25. Phenanthrene 178 <MDL

26. Anthracene 178 <MDL I

27. Ui-n-Butylphthalate 149 <MDL

28. Fluoranthene 202 <MDL •

29. Pyrene 202 <MDL '

30. butyl benzyl phthal ate 149 <HDL .

31. Benz[a]anthracene 228 <ML)L |

32. 3,3'-D1cnlorobenzidine 252 <MuL

33. Chrysene 228 <MDL I

34. Bis[2-ethylhexyl]phthalate 149 3463 *

35. Ui-n-Octylphthalate 149 <MDL •
36. Benzo[bjFluoranthene 252 <MUL •

37. benzo[k]Fluoranthene 252 <hUL .

38. Benzo[a]Pyrene 252 <MUL |

3y. 1,2-Oiphenylhydrazine 77 <MDL

40. Benzidine 184 <MDL I

41. 4-Chlorophenyl phenyl ether 204 <MDL

42. N-Nitroso-n-propylamine 70 <HDL •

*Present but < quantisation limit.

I

I

I

I

I

I

i



I
I
I
1
I
I
1

I
I

SURROGATE RESULTS

Compound

1. Anthracene D-10

2. Chrysene b-12

3.

4.

Quant i ty
m/e
188

240

Scan #

2427

3382

Area

160,353

90,836

Det
Cone

86.0

108.3

Spiked
Cone

100.0

100.0

Tentatively Identified Compounds

1•
1
i•
1'

i
»

i

Compound Scan #

1. l,l'-0xy Bis (2 Ethoxy) Ethane 1031

2. Pentylenetetrazole 2053

1630

3. Aliphatic Hydrocarbon 3509

4. Aliphatic Hydrocarbon 3626

5.
6.

7.

8.

9.

10.

NBS
LIB
FIT

946

973

No Match

No Match

No Match

Base
m/e
59

55

57
57

Area Est Cone



I
Environmental Trace Substances Research Center •

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: $- So oft •

ETSRC ID#: 5120515 Data File#: BN5120515 I

Sample Matrix: Water

Method: U.S.E.P.A. #625 |

Date Received: December 17, 1985

Date Analyzed: January 20, 1986 Cone. Units: mcg/L •

Analyst: Carl Orazio

Sample contains traces of aliphatic hydrocarbons from diesel or similar I

contaminants.

Quantity
Compound m/e Scan # Area Cone Corr Cone M

1. Bis[2-Chloroethyl]ether 93 <MDL I

2. 1,3-Dichlorobenzene 146 <MDL

3. 1,4-Dichlorobenzene 146 <MDL •

4. 1,2-Dichlorobenzene 146 <MDL

5. Bis[2-Chlorophropyl]ether 45 <MDL •

6. Hexachloroethane 117 <MDL ™

7. Nitrobenzene 77 <MDL

8. Isophorone 82 <MDL

9. Bis[2-Chloroethoxy]methane 93 <MDL

10. Trichlorobenzene 180 <MDL I

11. Naphthalene 128 <MDL

12. Hexachlorobutadiene 225 <MDL •

13. Hexachlorocyclopentadiene 237 <MDL

14. 2-Chloronapnthalene 162 <MUL

15. Acenaphthylene 152 <MDL

17. Dimethylphthalate 163 <MDL

18. Acenaphthene 154 <MDL I

19. 2,4-Dinitrotoluene 165 <MDL

20. Fluorene 166 <MDL

I

I

I

I

I



1
1
1
1
1
••

1
1
1
••

1
1
1
•

1
1
1
1
I
1
I
I

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

3o.

37.

38.

39.

40.

41.

42.

Compound
Uiethylphthalate

N-Mi trodi phenylami ne

4-Bromophenylphentyl ether

Hexachlorobenzene

Phenanthrene
Anthracene

Di-n-Butylphthalate

Fl uoranthene

Pyrene

Butylbenzylphthalate

Benz[a]anthracene

3, 3 ' -Di chl orobenzi di ne

Chrysene

Bis[2-ethylhexyl]phthalate

Ui-n-Octylphthalate

benzo[b]Fl uoranthene

Benzo[k]Fl uoranthene
Benzo[a]Pyrene

1 , 2-Di pheny 1 hydrazine
Benzidine

4-Cnlorophenyl phenyl ether

N-Kitroso-n-propylamine

Scan # Area Cone Corr Cone
<MUL

<MDL

<MDL

<HDL

<MDL

<HDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

3463 <MDL

<MDL

<MDL

<MOL

<MUL

<MOL

<MDL

<MDL

<MDL



Compound
1. Anthracene D-10

2. Chrysene D-12

3.

4.

Compound

1. Aliphatic Hydrocarbon

2. Aliphatic Hydrocarbon

3. Trimethyl Cycloh

4.

5.

6.

7.

8.

9.

10.

SURROGATE RESULTS

Quanti ty
m/e Scan # Area

188 2426 142,258

240 3384 100,92*

Tentatively Identified Compounds

NBS
LIB Base

Scan # FIT m/e

on 3150

on 3626

ne-l-One 10b2 No Match

1

1
Det Spiked •
Cone Cone |

76.3 100.0

120.3 100.0 1

1

1

1

1
Area Est Cone

1

1

1

1

1

1

•

1

1

1

i



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SURROGATE RESULTS

Compound
1. Anthracene D-10

2. Chrysene D-12

3.

4.

Quantity
m/e

188

240

Scan #

2419

3374

Area

116205

84859

Det
Cone

106.3
110.2

Spiked
Cone

100.0
100.0

Tentatively Identified Compounds

Compound
1. Trimethyl Benzene

2. Triethyl Phosphate
3. Ethyl Benzyl Alcohol

4. 2 Naphthylamine

5. Sulfur
6.

7.

8.

9.

1U.

Scan $

816

1129

1044

2006

2828

NBS
LIB
FIT

986

938

Base
m/e

105

Area Est Cone



I
Quantity •

Compound rn/e Scan # Area Cone Corr Cone

24. Hexachlorobenzene 284 <MDL •

25. Phenanthrene 178 <MDL

26. Anthracene 178 <MDL •

27. Ui-n-8utylphthalate 149 <MUL I

*8. Fluoranthene 202 <MDL

29. Pyrene 202 <MDL J

30. Butyl benzylphthalate 149 <MDL

31. Benz[a]anthracene 228 <HDL •

32. 3,3'-Uichlorobenzidine 252 <MDL •

33. Chrysene 228 <MDL •

34. Bis[2-ethy1hexyl]phthalate 149 3453 2940 1.84 1.74 |

35. Di-n-Octylphthalate 149 <MDL

36. Benzo[b]Fluoranthene 252 <MDL I

37. BenzoLkjFluoranthene 252 <HDL

38. Benzo[a]Pyrene 252 <MDL •

39. 1,2-Diphenylhydrazine 77 <MDL "

4U. Benzidine 184 <MOL »

41. 4-Chlorophenyl phenyl ether 204 <MDL |

42. N-Nitroso-n-propylamine 70 <MOL

I

I

I

I

I

I

I

I



1
1
••

1
•H

1

•
•

1

1

•

"

1

1

1

1

1

1

1

1

1

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound

Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fl uoranthene

Pyrene

Butyl benzyl phthalate

Benz[a]anthracene

3,3'-L)ichlorobenzidine

Chrysene

Bis[2-ethylhexyl]phthalate

Ui-n-Octyl phthalate

Benzo[b]Fl uoranthene

Benzo[k]Fl uoranthene

Benzo[a]Pyrene

1,2-Uiphenylhydrazine

Benzidine

4-Chlorophenyl phenyl ether

N-Ni troso-n-propy 1 ami ne

Quantity
m/e Scan #

284

178

178

149

202

202

149

228

252

228

149

149

252

252

252

77

184

204

70

Area Cone Corr Cone

<MDL

<MUL

<MuL

<HDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

1.1 0.96

<MDL

<MDL

<HUL

<MDL

<MUL

<MOL

<MUL

<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter ID#: t> - 8S OA
ETSRC IL)#: 5120520
Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 21, 1986
Analyst: Carl Orazio

Uata File#: BN5120520

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

lu.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Compound
Bis[2-Chloroethyl]ether

1,3-Dichl orobenzene

1,4-Uichlorobenzene

1,2-Uichl orobenzene

Bis[2-Chlorophropyl ]ether

Hexachloroe thane

f«i trobenzene
Isophorone

Bis[2-Chloroethoxy]me thane
Trichl orobenzene

Naphthalene
hexachl orobutadiene

Hexachlorocyclopentadiene

2-Chl oronap hthal ene

Acenaphthylene

Dime thy Ip hthal ate

Acenaphthene

2,4-Dinitrotoluene

Fluorene

Diethylphthalate

N-Nitrodiphenylamine

4-bromophenylphentyl ether

Quantity
m/e Scan #

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Area Cone Corr Cone
<MDL
<HDL
<MDL

<HUL

<MUL

<MDL

<MDL

<MUL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<HDL

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



1
1
1̂
B

1

1

•™

1

1

1
•

1

1

1

1

1

1

1

1

1

1

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

4U.

41.

42.

Coin pound

Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-Butylph thai ate

Fluoranthene

Pyrene

Butyl benzyl phthalate

Benz[a]anthracene

3 , 3 ' -Ui chl orobenzl dl ne

Chrysene

Bi s[2-ethylhexyl jphthalate

Di-n-Octylphthalate

benzo[b]Fluoranthene

Benzo[k]Fl uoranthene

Benzo[a]Pyrene

1,2-Di phenyl nydrazi ne

denzidine
4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e

284

178

178

149

202

202

149

228

252

228

149

149

252

252

252

77

184

2U4 '

70

bean # Area Cone

3456 94122 12y.5

Corr Cone

<HDL

<MDL

<MDL

<MDL

<MDL

<t'lDL

<MDL

<MUL

<MDL

<MDL

115.2

<MDL

<MDL

<MDL

<MUL

<MDL

<ML)L

<ML)L

<HDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

I
I
I

I

Sample Source: Burns & McDonnell

Submitter IL>#: £>- 3oo£ •

ETSRC ID#: 512U524 Data File#: BN5120524 •

Sample Matrix: Water

Method: U.S.E.P.A. #625 |

Date Received: December 17, 1985

Date Analyzed: January 22, 1965 Cone. Units: mcg/L •

Analyst: Carl Orazio

Quantity •
Compound m/e Scan # Area Cone Corr Cone

1. Bis[2-Chloroethyljether 93 <MDL •

2. 1,3-Dichlorobenzene 146 <MDL

3. 1,4-Dichlorobenzene 146 <MDL

4. 1,2-Uichlorobenzene 146 <MDL

5. Bis[2-Chlorophropyl]ether 45 <MDL

b. Hexachloroethane 117 <MbL I

7. Nitrobenzene 77 <ML)L

8. Isophorone 82 <MDL •

9. Bis[2-Chloroethoxy]methane 93 <MDL ™

10. Trichlorobenzene 180 <MDL •

11. Naphthalene 128 <MDL I

12. Hexachlorobutadiene 225 <KDL

13. Hexachlorocyclopentadiene 237 <MDL •

14. 2-Chloronaphthalene 162 <MDL

15. Acenaphthylene 152 <MDL •

17. Uimethylphthalate 163 <MDL ™

18. Acenaphthene 154 <MDL •

19. 2,4-Dinitrotoluene 165 <MDL I

20. Fluorene 166 <HDL

21. Diethylphthalate 149 <MDL I

22. N-Nitrodiphenylamine 169 <MDL

23. 4-Bromophenylphentyl ether 248 <MDL •

I

I



I
I

I
I

I
I
I
I
I
I
I
I
I
I

SURROGATE RESULTS

I Compound
1. Anthracene D-10

I 2. Chrysene 0-12
3. Phenol D-5
4.

Quantity
m/e
188
240
99

Scan #
2421
3379
783

Area
120,607
90,290

12,775

Det
Cone
100.5
92.5

Spiked
Cone
100.0
100.0

Tentatively Identified Compounds

NBS
LIB Base

• Compound Scan # FIT m/e Area Est Cone
1. 1079 No Match 123

I 3.

4.

5.

6.

7.

8.

9.

10.



24.

25.

26.
27.

28.
29.

30.

31.

32.
33.

34.
35.

36.
37.

38.
39.

40.

41.

42.

Compound
Hexachlorobenzene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benz[a]anthracene
3,3'-Dichlorobenzidine
Chrysene
Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate
Benzo[b]Fluoranthene
Benzo[k]Fluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine
Benzidlne
4-Chlorophenyl phenyl etner
N-Nitroso-n-propylamine

Quantity
m/e. Scan #
284

178

178

149

202

202
149

228

252

228

149

149

252
252

252
77

184

204

70

I
I

Area Cone Corr Cone
<MDL

<MDL

<MDL

<MDL

<MDL
<MDL
<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I



1
1

Environmental Trace Substances Research Center
1 Base Neutral Result Sheet

• Sample Source: Burns & McDonnell
• Submitter I D#: L-£<fo/3

I ETSRC I0#: 5120523
Sample Matrix: Water
Method: U.S.E.P.A. #625

I Date Received: December 17, 1985
Date Analyzed: January 20, 1986

• Analyst: Carl Orazio

I Compound
1. Bis[2-Chloroethyl]ether

• 2. 1,3-Dichlorobenzene
• 3. 1,4-Dichlorobenzene

1 4. 1,2-Dichlorobenzene
5. Bis[2-Chlorophropyl]ether
6. Hexachloroethane

• 7. Nitrobenzene
8. Isophorone

• 9. Bis[2-Chloroethoxy]methane
™ 10. Trichlorobenzene

1
11. Naphthalene
12. Hexachlorobutadiene
13. Hexachlorocyclopentadiene

I 14. 2-Chloronaphthalene
15. Acenaphthylene

• 17. Dimethylphtnalate

• 18. Acenaphthene
_ 19. 2,4-Dinitrotoluene
1 20. Fluorene

21. Diethylphthalate
I 22. N-Nitrodiphenylamine

23. 4-8romophenylphentyl ether

1

1

Data File#: 8N5120523

Cone. Units: mcg/L

Quantity
m/e Scan # Area
93
146
146
146
45
117
77
82
93
180
128
225
237
162
152
163
154
165
166
149

169
248

Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MOL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



Compound
1. Anthracene D-10

2. Chrysene D-12

3.
4.

Compound

1.

2.

3.

4.

6.

6.

7.

8.

9.

10.

SURROGATE RESULTS

Quantity
m/e Scan # Area

188 2425 101,792

240 3381 89,410

Tentatively Identified Compounds

NBS
LIB Base

Scan # FIT m/e

1

1
Det Spiked
Cone Cone •

84.8 100.0 •

91.6 100.0 m

1

1

1

Area Est Cone |

1

1

1

1

1

1

1

1

1

1

1



1
1
1
1
1
1
•••

1

1

|

1

1

1

1

1

1

1

1

1

1

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

3b.

39.

40.

41.

42.

Compound

N-Nitrodiphenylamine

4-bromophenylphentyl ether

Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butyl benzylpntnalate

BenzLajanthracene

3,3'-uichlorobenzidine

Chrysene

Bis[2-ethylhexyl ]phthalate

Di-n-Octylphthalate

Benzo[b] Fluoranthene

6enzo[k]Fluoranthene

BenzoLaJPyrene

1,2-Diphenylhydrazine

Benzidine

4-Chlorophenyl phenyl ether

N-Uitroso-n-propylamine

Quantity
m/e

169

248

284

178

178

149

202

• 202

149

228

252

228

149

149

252

252

252

77

184

204

70

Scan # Area Cone Corr Cone

<HDL

<MDL

<MOL

<MUL

<MDL

<NDL

<MUL

<MDL

<HDL

<MDL

3440

3679

60S4

15452

6.0

7.8

7.4

6.4

<MDL

<MUL

<MDL

<ML)L

<MDL

<MDL

<MDL



Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: £>- <*3oft

ETbRC IU#: 5120527

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 23, 1986

Analyst: Carl Orazio

Contaminated with phthlate esters.

Data File*: BN512527

Cone. Units: mcy/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

Compound

Bi s[2-Chl oroethyl ]ether

1,3-Dichlorobenzene

1 , 4-bi chl orobenzene

1,2-Dichl orobenzene

Bis[2-Chlorophropyl jether

Hexachloroethane

Nitrobenzene

Isophorone

Bis[2-Chloroethoxy]me thane

Trichl orobenzene

Naphthalene

Hexachl orobutadi ene

Hexachl orocycl opentadf ene

2-Chloronaphthalene

Acenapnthylene

Diuiethylphthalate

Acenaphthene

2,4-Uinitrotoluene

Fluorene

Uiethylphthalate

Quantity
m/e Scan #

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

Area Cone Corr Cone
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



1
Environmental Trace

I Base Neut

• Sample Source: Burns & McDonnell
• Submitter ID#: J>- 3i oft
- ETSRC ID#: 5120525
1 Sample Matrix: Water

Method: U.S.E.P.A. #625
• Date Received: December 17, 1985

Date Analyzed: March 4, 1986
• Analyst: Carl Orazio.

•

Compound
1. Bis[2-Chloroethyl]ether

_ 2. 1,3-Dichlorobenzene
1 3. 1,4-Dichlorobenzene

4. 1,2-Dichlorobenzene

I 5. Bis[2-Chlorophropyl]ether
6. Hexachloroethane

• 7. Nitrobenzene
• 8. Isophorone

H 9. Bis[2-Chloroethoxy]methane
| 10. Trichlorobenzene

11. Naphthalene
I 12. Hexachlorobutadiene

13. Hexachlorocyclopentadiene

1 14. 2-Chloronaphthalene
15. Acenaphthylene

_ 17. Dimethylphthalate
| 18. Acenaphthene

19. 2,4-Dinitrotoluene

1 20. Fluorene
21. Diethylphthalate

_ 22. N-Nitrodiphenylamine
| 23. 4-3romophenylpnentyl ether

1

1

1

Quantity
m/e
93
146
146
146
45
117
77

82
93
180
128
225
237
162
152
163
154
165
166
149

169
248

Data File#: 512052BN

Cone. Units: mcg/L

Scan # Area Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE RESULTS

Quantity
Compound m/e Scan # Area

1. Anthracene 0-10 188 2416 147,856

2. Chrysene U-12 240 3376 141,120

3.

4.

Tentatively Identified Compounds

KBS
LIB Base

Compound Scan # KIT m/e

1. Fatty Acid Octy Ester 2057 966 119

2. 3271 973 129

3.

4.

5.

6.

7.

8.

9.

10.

1

1
Det Spiked •
Cone Cone •

122.0 100.0

137.0 100.0 •

1

1

1

Area Est Cone *

1

1

1

1

1

1

1

1

1

1

1



I
I

I

I

I

I

I

I

I

I

I

I

I

SURROGATE RESULTS

Quantity
m/e
188
240

Scan #
2388
3336

Area
29701
123162

Det
Cone
«̂ B«BMM

22.4
15.9

Spiked
Cone
20.0
20.0

Compound

I I. Anthracene D-10

2. Chrysene D-12

i
i

Tentatively Identified Compounds

NBS
LIB Base

I Compound Scan # FIT m/e Area Est Cone1 i.
2.

3.

4.

5.

6.

7.

8.

9.

10.



I

I

Quantity •
Compound m/e Scan i Area Cone Corr Cone

24. Hexachlorobenzene 284 <MDL I
25. Phenanthrene 178 <MDL
26. Anthracene 178 <MDL
27. Di-n-Butylphthalate 149 <MDL
28. Fluoranthene 202 <MDL
29. Pyrene 202 <MDL |
30. Butylbenzylphthalate 149 <MDL
31. Benz[a]anthracene 228 <MDL •
32. 3,3'-Dichlorobenzidine 252 <MDL •
33. Chrysene 228 . <MDL •
34. Bis[2-ethylhexyl]phthalate 149 <MDL I
35. Di-n-Octylphthalate 149 <MDL
36. Benzo[b]Fluoranthene 252 <MDL |
37. 6enzo[k]Fluoranthene 252 <MDL
38. Benzo[a]Pyrene 252 <MDL •
39. 1,2-Diphenylhydrazine 77 <MDL "
40. Benzidine 184 <MDL •
41. 4-Chlorophenyl phenyl ether 204 <MDL I
42. N-Nitroso-n-propylamine 70

I

I

I

I

I

I

I

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Quantity
Compound m/e Scan # Area Cone J3orr Cone

24. Hexachlorobenzene 284 <MDL
25. Phenanthrene 178 <MDL

26. Anthracene 178 <MDL

27. Di-n-Butylphthalate 149 <MDL

28. Fluoranthene 202 <MDL

29. Pyrene 202 <MDL

30. Butylbenzylphthalate 149 <MDL
31. Benz[a]anthracene 228 <MDL
32. 3,3'-Dichlorobenzid1ne 252 <MUL
33. Chrysene 228 <MDL

34. B1s[2-ethylhexyl]phthalate 149 <MDL
35. Di-n-Octylphthalate 149 <MDL

36. Benzo[b]Fluoranthene 252 <MDL

37. 8enzo[k]Fluoranthene 252 <MDL

38. Benzo[a]Pyrene 252 <MOL
39. 1,2-Diphenylhydrazine 77 <MDL

40. Benzidine 184 <MDL
41. 4-Chlorophenyl phenyl ether 204 <MDL

42. N-Nitroso-n-propylamine 70



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter ID#: Ik -9/oR
ETSRC ID#: 5120525D
Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 22, 1986

Analyst: Carl Orazio

Data File#: BN5120525D

Cone. Units: mcg/L

1.
2.
3.
4.

5.
6.
7.
8.

9.

10.

11.

12.

13.

14.

15.

17.
18.

19.

20.

21.

22.

23.

Compound
Bis[2-Chloroethyl]ether
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis[2-Chlorophropyl jether
Hexachloroethane
Nitrobenzene
Isophorone
Bis[2-Chloroethoxy]methane
Trichlorobenzene
Naphthalene
Hexa ch 1 orobu tad i ene
Hexachlorocyclopentadiene
2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate
Acenaphthene
2,4-Dinitrotoluene

Fluorene
Diethylphthalate
N-Nitrodiphenylamine
4-Bromophenylphentyl ether

Quantity
m/e Scan #
93
146
146
146
45
117
77
82

93
180

128

225
237

162

152
163
154
165
166
149
169
248

Area Cone Corr Cone
<MDL
<MDL
<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MOL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



1
1
••

1

•
*

1

1

•
•

1

•
•

1

1
•

1

1

Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: 5- 8U oft.

ETbRC I0#: 5120519

Sample Matrix: Water

Methoa: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 21, 1986

Analyst: Carl Orazio

Compound

1. Bis[2-Chloroethyl]ether

2. 1,3-Dichlorobenzene

3. 1,4-Oichlorobenzene

4. 1,2-Dichlorobenzene

5. Bis[2-Chlorophropyl]ether

6. Hexachloroethane

7. Nitrobenzene

8. Isophorone

9. Bis[2-Chloroethoxy]methane

10. Trichlorobenzene

11. Naphthalene

12. Hexachlorobutadiene

13. Hexachlorocyclopentadiene

14. 2-Chloronapnthalene

15. Acenaphthylene

17. Dimethylphthalate

18. Acenaphthene

19. 2,4-Dinitrotoluene

20. Fluorene

21. Diethylphthalate

22. N-Nitrodiphenylamine

23. 4-Bromophenylphentyl ether

Data File#: BN5120519

Cone. Units: mcy/L

Quantity
m/e Scan # Area

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Cone Corr Cone

<MDL

<HOL

<HDL

<MDL

<MDL

<ML)L

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE RESULTS

Quantity
Compound m/e Scan # Area

1. Anthracene D-10 188 2424 131211
2. Chrysene D-12 240 3382 114619

3.
4.

Tentatively Identified Compounds

NBS
LIB Base

Compound Scan # FIT m/e
1. 1,V Ethane Bis Oxy(Ethoxy) 1039 46

2.
3.
4.
5.
6.
7.

8.
9.
10.
sc#25120518/

1

Det Spiked |
Cone Cone
109.3 100.0 •
117.5 100.0 1

1

1

1

Area Est Cone •

1

1

1

1

1

1

1

1

1

1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Quantity
Compound m/e Scan # Area Cone Corr Cone

24. Hexachlorobenzene 284 <MDL

25. Phenanthrene 178 <MDL

26. Anthracene 178 <MDL

27. Oi-n-Butylphthalate 149 2684 599 0.31 0.35

28. Fluoranthene 202 <MDL

29. Pyrene 202 <I'iUL

30. Butylbenzylphthalate 149 <MDL

31. BenzLa]anthracene 228 <MuL

32. 3,3'-Dichlorobenzidine 252 <HUL

33. Chrysene 228 <MUL

34. Bis[2-ethylhexyl]phthalate 149 <MDL

35. Di-n-Octylphthalate 149 3683 2247 0.94 0.97

36. Benzo[b]Fluoranthene 252 <MDL

37. Benzo[k]Fluoranthene 252 <HDL

38. Benzo[a]Pyrene 252 <MDL

39. 1,2-Oiphenylhydrazine 77 <MDL

40. Benzidine 184 <NiDL

41. 4-Chloropnenyl phenyl ether 204 <MUL

42. M-Nltroso-n-propylamine 70 <MUL



Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: £- 5$ OR

ETSRC IDff: 5120522

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received: January

Date Analyzed: January 23, 1986

Analyst: Carl Orazio

Data File#: BN512U522

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

iU.

11.

12.

13.

14.

15.

17.

18.

19.

20.

2i.

22.

23.

Compound
Bis[2-Chloroethyl]ether

1, 3-Di chl orooenzene

1 , 4-Di chl orobenzene
1,2-Oichlorobenzene

Bis[2-Chlorophropyl ]ether
Hexachloroe thane

Nitrobenzene

Isophorone

Bis[2-Chloroethoxy]me thane

Tried! orobenzene

Naphthalene
hexachl orobutadi ene

riexachlorocyclopentadiene
2-Chloronaphthalene

Acenaphtnylene

Dimetnylph thai ate

Acenaphthene

2,4-Dinitrotoluene

Fluorene

Diethylphthalate

N-Nitrodiphenylamine

4-Bromophenylphentyl ether

Quantity
m/e Scan #

93

146

146

146

45

117

77

82

93

180

128

225

237

162.

152

163

154

165

166

149

169

248

Area Cone Corr Cone

<MDL

<MUL

<MDL

<MDL

<MuL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MUL

<MDL

<MUL

<MDL

1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SURROGATE RESULTS

Compound
1. Anthracene D-10

2. Chrysene D-12

3.

4.

Quantity
m/e

188

240

Scan #

3415

a3372

Area

134,442

121,484

Det
Cone

115.3

118.6

Spiked
Cone

100.0

100.0

Tentatively Identified Compounds

NBS
LIB

Compound Scan # FIT m/e Area Est Cone

1. Ethane, 1,1'-Oxy Bis[2]Ethoxy 1029 924

2. Triinethyl Cyclohexan-1-One 1078 No Match

3. Triethy Phosphate 1126 936

4. Hexane Dioic Acid, Uioctylester 3264 966

5.

6.

7.

8.

9.

10.



I

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound

Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butyl benzyl phtha late

Benz[a]anthracene

3,3'-Dichlorobenzidine

Chrysene

Bis[2-ethylhexyl]phthalate

Di-n-Octylph thai ate

Senzo[b]Fluoranthene

Benzo[k]Fl uoranthene

Benzo[a]Pyrene

1,2-Diphenylhydrazi ne

Benzidine

4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
m/e

284

178

178

149

202

202

149

228

252

228

149

149

252

252

252

77

184

204

70

Scan # Area Cone Corr Cone

<MDL

<MDL

<MDL

2675 1321 0.81 0.70

<MDL

<MDL

<MDL

<MDL

<MDL

<hDL

3460 671,459 549.4 477.4

3672 5971 3.0 2.6

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

•

1

1

I

1

I

1

1

1

1

1

1

1

1

1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter IU#: j>-<?2 ofl

ETSRC IU#: 5120520 Data File#. BN5120526

Sample Matrix: Water

Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 23, 1986 Cone, units: mcg/L

Analyst: Carl Orazio

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

2Q.

21.

22.

23.

Compound

Bis[2-Chloroethyl Jether

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2-Dichlorobenzene

Bi s[2-Chlorophropyl Jether

Hexachloroethane

Mi trobenzene

Isophorone

6is[2-Chloroethoxy]me thane

Trichl orobenzene

Naphthalene

Hexachl orobutadi ene

Hexachlorocyclopentadiene

2-Chloronaph thai ene

Acenaphthylene

Dimethylphthalate

Acenaphthene

2,4-Dinitrotoluene

Fluorene

Diethylphthalate

N-Nitrodiphenylamine

4-Bromophenylpnentyl ether

Quantity
m/e Scan #

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Area Cone Corr Cone

<MDL

<HDL

<MDL

<MDL

<MDL

<HDL

<MDL

<ML)L

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE RESULTS

Quantity
Compound m/e Scan # Area

1. Anthracene D-10 188 . 2414 120131
2. Chrysene D-12 240 3373 110619

3.
4.

Tentatively Identified Compounds

NBS
LIB base

Compound Scan # FIT m/e
1. Trimethyl Cyclohexene-1-one 1074 No Match 123
2.
3.

4.

5.

6.

7.

8.

9.

10.

1
Det Spiked 1
Cone Cone •
99.0 100.0 _
108.0 100.0 1

1

1

Area Est Cone |

1

1

1

•B

1

1

1

1

1

1

1

1



1
1
1
1
1̂
H

1

1

•
*

1

1

1

1

1

1

1

1

1

1

1

Compound
24. Hexachlorobenzene

25. Phenanthrene
26. Anthracene
27. Di-n-Butylphthalate
28. Fluoranthene
29. Pyrene
3D. Butylbenzylphthalate
31. Benz[a]anthracene
32. 3,3'-Dichlorobenzidine
33. Chrysene
34. Bis[2-ethylhexyl]phthalate
35. Di-n-Octylphthalate
36. Benzo[b]Fluoranthene
37. Benzo[k]Fluoranthene
38. Benzo[a]Pyrene
39. 1,2-Diphenylhydrazine
40. Benzidine
41. 4-Chlorophenyl phenyl ether
42. N-Nitroso-n-propylamine

Quantity
m/e Scan #
284

178
178
149
202
202
149
228
252
228
149
149
252
252
252
77
184
204
70

Area Cone Corr Cone
<MOL

<iMDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter ID#: t>- 83, Ofc
ETSRC I0#: 5120518
Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 21, 1986
Analyst: Carl Orazio

Data File#: BN5120518

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
13.

14.

15.

17.

18.
19.
20.
21.

22.
23.

Compound
Bis[2-Chloroethyl]ether
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis[2-Chlorophropyl]ether
Hexachloroethane
Nitrobenzene
Isophorone
Bis[2-Chloroethoxy]methane
Trichlorobenzene
Naphthalene
Hexach 1 orobutad i ene
Hexach lorocyc 1 opentadiene
2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate

Acenaphthene
2,4-Dinitrotoluene
Fluorene
Diethylphthalate

N-Nitrodiphenylamine
4-6romophenylphentyl ether

Quantity
m/e Scan #
93
146
146
146
45
117
77
82
93
180
128
225
237
162
152
163
154
165
166
149
169
248

Area Cone Corr Cone
<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

1

1

1

1

1

1

1

1

1

1

•
*

1

1

1

1

1

1

1



1
1

1

1• 1.
_ 2.

1 3
4.

1 *
6.

1 7.

8.

• 9"1 10.
11.

1 '2-
13.

1 14'• 15.

• 17'
1 18.

19.

• 20.
* 21.

1 22.

23.

1

1

Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: S-Ss oft

ETSrtC I0#: 5120517

Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: December 17, 1985

Date Analyzed: January 20, 1986

Analyst: Carl Orazio

Compound

Bis[2-Chloroethyl]ether

1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis[2-Chlorophropyl]ether

Hexachloroethane
Nitrobenzene
Isophorone

Bis[2-Chloroethoxy]methane
Trichlorobenzene

Naphthalene

Hexach 1 orobut adi ene
Hexach lorocyc 1 opentadiene

2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate

Acenaphthene
2,4-Dinitrotoluene
Fluorene
Diethylphthalate

N-Nitrodiphenylamine
4-Bromophenylphentyl ether

Data File*: BN5120517

Cone. Units: mcg/L

Quantity
m/e Scan # Area Cone

93

146

146

146

45
117
77

82

93
180

128
225

237

162

152
163

154
165

166
149

169

248

Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE RtSULTS

Compound

1. Anthracene D-10

2. Chrysene D-12

3.
4.

Quantity
m/e

188

240

Scan #

2253

3211

Area

67,653

44,472

Det
Cone

56.4

45.6

Spiked
Cone

100.0

100.0

I
I
I
I
I
I

Tentatively Identified Compounds I

I
NBS
LIB base

Compound Scan # FIT m/e Area Est Cone

I2.

3.

4.

b.

6.

7.

8.

9.

10.

I

I

I

I

I

I

I

I

I

I



SURROGATE RESULTS

NBS
LIB Base

Compound Scan I FIT m/e Area Est Cone

1.

I

I

™ Compound

I I. Anthracene D-10

2. Chrysene D-12

3.

I «•

I

I Tentatively Identified Compounds

I

I

I

I

I

I

I

I

I

I

I

I

Quanti ty
m/e
188
240

Scan # Area
132,499
76,944

Det
Cone
110.4

.91.7

Spiked
Cone

100.0
100.0

2.

3.

4.

5.

6.

7.

8.

9.

10.



I

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

36.

36.

37.

38.

39.

40.

41.

42.

Compound

Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-Butylpnthalate

Fluoranthene

Pyrene

Butyl benzyl phthalate

Benz[a]anthracene

3,3' -Di chl orobenzi dl ne

Chrysene

Bis[2-ethy1hexyl]phthalate

Di-n-Octylphthalate

Benzo[b]Fluoranthene

Benzo[k]Fl uoranthene

Benzo[a]Pyrene

1 , 2-Di pneny 1 hy drazi ne

Benzidine

4-Chlorophenyl pnenyl ether

N-Ni'troso-n-propylamine

Quantity
m/e Scan #

284

178

178

149

202

202

149

228

252

228

149

149

252

2b2

252

77

184

204

70

Area Cone Corr Cone

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MOL

<Mi)L

2.9

<MDL

<MLlL

<MUL

<MDL

<MDL

<MDL

<MDL

<NDL

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



1
1
1
1
•i

1
1
•

1
1
1
•

1
1
1
1
1
1
1
1
1

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound

Hexachlorobenzene

Phenanthrene
Anthracene
Ui-n-Butylphthalate
Fluoranthene

Pyrene
Butyl benzyl phthalate
benz[a]anthracene

3,3'-Dichlorobenzidine
Chrysene

Bis[2-ethylhexy1]phthalate

Ui-n-Octyl phthalate
Benzo[b]Fl uoranthene
Benzo[k]Fluoranthene

Benzo[a]Pyrene
1, 2-Oi pheny Ihydrazi ne
Benzidine
4-Chlorophenyl pnenyl ether

N-Nitroso-n-propylamine

Quantity
ni/e Scan #

2833

Area

26966

38619

Cone

15.8

22.7

Corr Cone

<MDL

20.0

<MDL

<MUL

20.0

<ML)L

<MDL

3752

34949

22655

72.4

20.1

75.0

<MDL

<MDL

20.0

<MDL

<hDL

<MDL

<MDL

<HDL

<MDL



Environmental Trace Substances Research Center
Base Neutral Result Sheet

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Compound

Bis[2-Chloroethyl]ether

1 , J-Di chl orobenzene

1 , 4-Di chl orobenzene

1,2-Dichl orobenzene

Bis[2-Chlorophropyl]ether

Hexachloroethane

Nitrobenzene

Isophorone

Bis[2-Chloroethoxy]me thane

Trichlorobenzene

Naphthalene

Hexachl orobutadi ene

Hexa chl orocycl open tadiene

2-Chloronaph thai ene

Acenaphthylene

Dimethylphthalate

Acenaphthene

2,4-Dinitrotoluene

Fluorene

Diethylphthalate

N-Nitrodiphenylamine

4-bromopnenylphentyl ether

Quantity
m/e Scan 1

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166 2054

149

169

248

Area Cone Corr Cone
<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MUL

<MDL

<MDL

16555 19.3 20.0

<MUL

<MDL

<MDL

I
I

Sample Source: Burns & McDonnell
Submitter ID#: I
E.TSRC ID#: 512U5RSPK Data File#: BNRSPK
Sample Matrix: Water
Method: U.S.E.P.A. #625

Date Received: January 14, 1986

Date Analyzed: January lb, 1986 Cone. Units: mcg/L g

Analyst: Carl Orazio

I

I

I

I

I

I

I

I

I

I

I

I

I

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter IU#:
ETSRC IU#: 5120524S; Spike Sample
Sample Matrix: Water
Method: U.S.E.P.A. #625
Uate Received: December 17, 1985
Date Analyzed: January 22, 1986
Analyst: Carl Orazio

Data File#: BN5120524S

Cone. Units: mcg/L

Compound

1. Bis[2-Cnloroethyl]ether 93

2. 1,3-Dichlorobenzene 146

3. 1,4-Dichlorooenzene 146

4. 1,2-Uichlorobenzene 146

5. Bi s[2-Chlorophropyl]ether 45

6. Hexachloroethane 117

7. Nitrobenzene 77

8. Isophorone 82

9. bisL2-Chloroethoxy]methane 93

10. Trichlorobenzene 180

11. Naphtnalene 128

12. Hexachlorobutadiene 225

13. Hexachlorocyclopentadiene 237

14. 2-Chloronaphthalene 162

15. Acenaphthylene 152

17. Dimethylphthalate 163

18. Acenaphthene 154

19. 2,4-Dinitrotoluene 165

20. Fluorene 166

21. Diethylphthalate 149

22. N-Nitrodiphenylamine 169

Quantity
m/e Scan # Area Cone

2059 11222 17.9

Corr
Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<f'lDL

O'lUL

<MDL

<MDL

<MDL

<MUL

<ML)L

<MDL

<MDL

<MDL

<MDL

<MDL

19.2

<MDL

<MDL

Spk
Cone

20.0



SURROGATE RESULTS

Compound

1. Anthracene D-10

2. Chrysene D-12

3.
4.

Compound
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Quanti ty Det Spiked •
m/e Scan # Area Cone Cone I

188 2410 213,353 114.5 100.0

240 3370 160,419 100.0 |

1

1

Tentatively Identified Compounds I

NBS •
LIB Base •

Scan # FIT m/e Area Est Cone |

1

1

1

1

1

1

1

1

1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter Iu#:
ETSRC IU#: 6010117 Data File#: BN6010117
Sample Matrix: Water
Method: U.S.E.P.A. #625
bate Received: January

Date Analyzed: January 23, 1986 Cone. Units: inc<j/L

Analyst: Carl Grazio

Quantity
Compound m/e Scan # Area Cone Corr Cone

1. Bis[2-Chloroetnyl jether 93 <MDL

2. 1,3-Dichlorobenzene 146 <MOL

3. 1,4-Dichlorobenzene 146 861 542 1.0 0.94

4. 1,2-Dichlorobenzene 146 <MDL

5. Bis[2-Ch1orophropyl]ether 45 <MDL

6. Hexachloroethane 117 <MDL

7. Nitrobenzene 77 <f'iDL

8. I sop horone 82 <MDL

9. Bis[2-Chloroethoxy]methane 93 <MDL

10. Trichlorobenzene 180 <MDL

11. Naphthalene 128 1262 1360 0.90 0.86

12. Hexachlorobutadiene 225 <MUL

13. Hexachlorocyclopentadiene 237 <MDL

14. 2-Chloronaphthalene 162 <MUL

15. Acenaphthylene 152 <MDL

17. Dimethylphthalate 163 <MDL

18. Acenaphthene 154 <MDL

19. 2.4-Dinitrotoluene 165 <MOL

20. Fluorene 166 <MDL

21. Diethylphthalate 149 2080 3545 1.85 1.75

22. N-Nitrodiphenylamine 169 <MOL

23. 4-Bromophenylphentyl ether 24b <MDL



Compound
1. Anthracene D-10
2. Chrysene D-12
3.
4.

Compound
1.

2.
3.

4.

5.

6.

7.

8.

9.

10.

1
SURROGATE RESULTS

Quantity Det Spiked |
m/e Scan # Area Cone Cone
188 2416 132398 113.5 . 100. 0 •

240 3373 107540 105.0 1QO.O •

i
i •

Tentatively Identified Compounds •

NBS
LIB Base •

Scan # FIT m/e Area Est Cone •

1

1

1

1

1

1

1

1

1

1

1



1
1
•

1
1
•

1
1.
2.

1
4.

1 5'
• b.

• 7-

•̂H o •

9.

I 10.

11.

1 "'• 13.

14.

1 is
17.

1 18.

19.

1 20.

21.

I
ci,

.3.

1

1

Environmental Trace Substances Research Center

Base Neutral Result Sheet

Sample Source: Burns & McDonnell

Submitter ID#: ]>- qJj. OS.

ETSRC ID#: 5120528

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received. December 17,

Date Analyzed: January 23,

Analyst: Carl Orazio

Compound

Bis[2-Cnloroethyl]ether

1,3-Dichl orobenzene

1 , 4-Di chl orobenzene

1,2-Dichl orobenzene

Bis[2-Chlorophropyl ]ether

Hexachloroe thane

Nitrobenzene

Isophorone

Bis[2-Chloroethoxy]methane

Trichl orobenzene

Naphthalene

Hexachl orobutadi ene

Hexachlorocyclopentadiene

2-Chl oronaphthal ene

Acenaphthylene

Dimethylphthalate

Acenaphthene

2,4-Dinitrotoluene

Fluorene

Dietiiylphthalate

N-Nitrodiphenylamine

4-Bromophenylphentyl ether

Data File#: bNbi20528

1985

1986 Cone. Units: mcg/L

Quantity
m/e Scan # Area Cone

93

1*6

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE RESULTS

3.

4.

Compound

1. 1,1' Ethane Bis Oxy(Ethoxy)
[2]Etnoxy

2. Trimethyl Cyclohexe-1-One

3. Tetraoxydodecane

4.

5.

6.

7.

8.

9.

10.

I
I

Quantity Det Spiked •
Compound m/e Scan # Area Cone Cone |

1. Anthracene D-10 188 2415 103659 88.9 100.0

2. Chrysene D-12 240 3371 124926 122.0 100.0 I

dentified Compounds

NBS
LIB Base

Scan # FIT m/e

1032 No Match 59

1081 No Match 123

1945 969 59

1

Area Est Cone

1

1

1

1

1

1

1

1

1

1

1



SURROGATE RESULTS

Quantity Det Spiked
Compound m/e Scan # Area Cone Cone

1. Anthracene D-10 188 2415 115742 99.3 100.0

2. Chrysene D-12 240 3372 104983 102.5 100.0

3.

4.

Tentatively Identified Compounds

NBS
LIB

Compound Scan # FIT m/e Area Est Cone

1. Trimethyl Cyclohexane-1-One 1080 No Match 123

2. Hexane Oioc Acid Uioctyl Ester 3256 919

3.

4.

5.

b.

7.

8.

9.

10.



I

I

Quantity
Compound m/e Scan # Area COTK Corr Cone

24. Hexachlorobenzene 284 <MDL |

25. Phenanthrene 178 <MDL _

26. Anthracene 178

27. Ui-n-Butylphthalate 149

28. Fluoranthene 202 <MDL

29. Pyrene 2U2 <™L

30. Butylbenzylphthalate 149 <MDL

31. BenzLaJanthracene 228 <MDL

32. 3,3'-Dichlorobenzidine 252 <MDL

33. Chrysene 228 <MDL

34. Bis[2-ethylhexyl]phthalate 149 3450 4515 3.7 3.7

35. Ui-n-Octylphthalate 149 <MDL

36. Benzo[b]Fluoranthene 252

37. benzo[k]nuoranthene 252

38. Benzo[a]Pyrene 252

39. 1,2-Uiphenylhydrazine 77

40. benziaine 184

41. 4-Chlorophenyl phenyl ether 204

42. N-Nitroso-n-propylamine 70 <MDL •

I



1
1
1
1•i
1
1
1
•

1
1
1
•

1
1
1
1
1
1
1
1
1

24.

25.

26.

27.

28.
29.
30.

31.
32.
33.

34.

35.

36.
37.

38.
39.

40.
41.

42.

Compound
Hexachlorobenzene
Phenanthrene

Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benz[a]anthracene

3,3'-Dichlorobenzid1ne
Chrysene

Bis[2-ethylhexyl]phthalate
Di-n-Octylphthalate

Benzo[b]Fluoranthene
Benzo[k]Fluoranthene
Benzo[a]Pyrene
1,2-Diphenylhydrazine

Benzidine
4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

-

Quantity
m/e Scan # Area Cone Corr Cone
284 <MDL

178 <MDL
178 <MDL

149 <MOL
202 <MDL
202 <MDL
149 <MDL

228 <MDL
252 <MDL

228 <MDL

149 <MDL
149 <MQL

252 <MDL
252 <MOL
252 <MDl
77 <MDL

184 <MDL
204 <MDL
70



Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter ID#: T>- 9£ Oft
ETSRC ID#: 5120529
Sample Matrix: Water
Method: U.S.E.P.A. #625
Date Received: December 17, 1985
Date Analyzed: January 20, 1986
Analyst: Carl Orazio

Data File#: BN5120529

Cone. Units: mcg/L

1.
2.

3.
4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
14.

15.
17.

18.
19.

20.

21.

22.
23.

Compound
6is[2-Chloroethyl]ether
1,3-Dicnlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Bis[2-Chlorophropyl]ether
Hexachloroethane
Nitrobenzene
Isophorone
Bis[2-Chloroethoxy]methane
Trichlorobenzene
Naphthalene
Hexachlorobutadiene
Hexachlorocyclopentadiene
2-Chloronaphthalene
Acenaphthylene
Dimethylphthalate
Acenaphthene
2,4-Dinitrotoluene
Fluorene
Diethylphthalate
N-Nitrodiphenylamine
4-Bromophenylphentyl ether

Quantity
m/e Scan #
93
146
146
146
45
117
77
82
93
180
128
225
237
162
152
163
154
165
166
149
169
248

Area Cone Corr Cone
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

1

1

1

1

1

1

1

1

1

•1

1

1

1

1

1

1

1

1

1



SURROGATE RESULTS

Compound

1. Anthracene D-10

2. Chrysene D-12

3.

4.

Quantity
m/e

188

240

Scan #

2426

3384

Area

159,063

88,236

Det
Cone

b5.3

105.0

Spiked
Cone

100.0

100.0

Tentatively Identified Compounds

Compound Scan i
1. Ethane l,l'-0xy Bis (2-Ethoxy) 1029

2. Diethyl Carbitol 10U5
3. 1632

4. 2051

5.

6.

7.

6.

9.

10.

NBS
LIB
FIT

943

Base
m/e
59

Area Est Cone



I
Quantity

Compound m/e Scan # Area Cone Corr Cone

24. Hexachlorobenzene 284 <MDL |
25. Phenanthrene 178 <MDL

26. Anthracene 178 <WL |
27. Di-n-Butylphthalate 149 <MDL

28. Fluoranthene 202 <MDL •
29. Pyrene 202 <MDL I
30. Butylbenzylphthalate 149 <MDL

31. Benz[a]anthracene 228 <MDL |
32. 3,3'-Dichlorobenzidine 252 <MDL

33. Chrysene 228
34. Bis[2-ethylhexyl]phthalate 149
35. Di-n-Octylphthalate 149
36. Benzo[b]Fluoranthene 252
37. Benzo[k]Fluoranthene 252
38. Benzo[a]Pyrene 252
39. 1,2-Diphenylhydrazine 77 <MDL

40. Benziaine 184 <MDL |
41. 4-Chlorophenyl phenyl etner 204 <MDL •
42. N-Nitroso-n-propylamine 70 •



1
1

1̂
H

1

1

•

*

1

•

"

1

1

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Compound

4-Bromophenylphentyl ether

Hexachlorobenzene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butyl benzyl phthal ate

Benz[a]anthracene

3,3'-Dichlorobenzidine

Chrysene

bis[2-ethylhexyl jphthalate

Di-n-Octylphthalate

Benzo[b]Fluoranthene

benzo[k]Fl uoranthene

benzo[aJPyrene

1,2-Diphenylhydrazine

Benzidlne

4-Chlorophenyl phenyl ether

N-N1 troso-n-propylami ne

Quantity
m/e Scan #

248

234

178

178

149

202

202

149

228

252

228

149

14*

252

252

252

77

184

204

70

I

I

I

I

I

I

Area Cone Corr Cone

<MUL

<HDL

<HDL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<JlL)L

<MDL

<i-iUL

<MDL

<I1UL

<MDL

<MDL



Environmental Trace Substances Research Center

Base Neutral Result Sheet

I
I
I

•
•

Sample Source: Burns & McDonnell . •

Submitter ID#: !>-8/6R
ETSRC IU#: 5120516 Data File#: BU0516RP _

Sample Matrix: Water |

Method: U.S.t.P.A. #625

Date Received: December 17, 1985 I

Date Analyzed: February 10, 1986 Cone. Units: mcg/L

Analyst: Carl Urazio •

Quantity »
Compound m/e Scan # Area Cone Corr Cone •

1. Bis[2-Chloroethyl]ether 93 <HDL

2. 1,3-Dichlorobenzene 146 <MDL

3. 1,4-Dichlorobenzene 146 <MDL

4. 1,2-Uichlorobenzene 146 <MDL m

5. Bis[2-Chlorophropyl]ether 45 <MDL |

6. Hexachloroethane 117 <MUL

7. Nitrobenzene 77 <MDL I

8. Isophorone 82 <MDL

9. Bis[2-Chloroethoxy]r.iethane 93 <MDL

lu. Trichlorobenzerie ISO <HDL

11. Naphthalene 128 <MDL

12. Hexachlorobutadiene 225 <MUL

13. Hexachlorocyclopentadiene 237 <MDL

14. 2-Chloronapnthalene 162 <MUL I

15. Acenaphthylene 152 <MUL

17. Dimettiylphthalate 163 <HUL •

18. Acenaphthene 154 <MDL •

19. 2,4-Uinitrotoluene 165 <MDL _

20. Fluorene 166 <MDL |

21. Uiethylphthalate 149 <MDL

22. N-Nitrodiphenylamine 169 <MDL I

I

I

I

I



I
I
I

I
I
I

I
I
I
I
I
I
I
I
I
I

SURROGATE RESULTS

Compound

I
I. Anthracene D-lo
2. Chrysene D-12

3.

I «•

Quantity
m/e
188
240

Scan #

2423

3381

Area

134,889

117,819

Uet
Cone
112.4

120.8

Spiked
Cone

1UO.O
100.0

Tentatively Identified Compounds

MBS
LIB Base

Compound Scan # FIT m/e Area Est Cone1 I: — — —
3.

4.

5.

6.

7.

o.

9.

10.



I
I

Compound

24. Hexachlorobenzene

25. Phenantnrene

26. Anthracene

27. tJi-n-Butylphthalate

28. Fluoranthene

29. Pyrene

30. Butylbenzylpnthalate
31. Benz[a]anthracene
32. 3,3'-Dichlorobenzidine
33. Chrysene

34. Bis[2-ethylhexyl]phthalate
35. Di-n-Octylphthalate
36. Benzo[b]Fluoranthene
37. Benzo[k]Fluoranthene

38. Benzo[a]Pyrene
39. 1,2-Uipnenylhydrazine

40. Benzidine
41. 4-Chlorophenyl pnenyl ether

42. N-Nitroso-n-propylamine

quantity
m/e
284
178
178
149

202

202

149

228

252

228

149

149

252

252

252

77

184

204

70

Scan # Area Cone Corr Cone
<HDL

<MDL

<MDL

3225 885 0.48 0.43

<MDL

<WDL

<MDL

<MDL

<MDL

<MDL

3459 33,100 24.8 22.1

3681 5769 2.6 2.3

<MDL

<MUL

<MUL

<MUL

<HDL

<-iDL

<MDL

IV

•
"

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



I
I
I
I
I
I
I
I
I

I

I
I

I
I
I
I

Environmental Trace Substances Research Center
Base Neutral Result Sheet

Sample Source: Burns & McDonnell
Submitter IU#: fc- 81 0&
tTSRC Iu#: 5120521
Sample Matrix: Water
Method: U.S.E.P.A. #626
Date Received: December 17, 1985
Date Analyzed: January 21, 1986

Analyst: Carl Orazio

Quantity
Compound m/e

1. Bis[2-Chloroethyl]ether 93

2. 1,3-Uichlorobenzene 146

3. 1,4-Oicnlorobenzene 146

4. 1,2-Dichlorobenzene 14o

5. Bis[2-Chlorophropyl]ether 45

6. Hexachloroethane 117

7. Nitrobenzene 77

8. Isophorone 82

9. Bis[2-Chloroethoxy]methane 93

10. Trichlorobenzene 180

11. Naphthalene 128

12. Hexachlorobutadiene 225

13. Hexachlorocyclopentadiene 237

14. 2-Chloronaphthalene 162

15. Acenaphtnylene 152

17. Dimethylphthalate 163

18. Acenaphthene 154

19. 2,4-Uinitrotoluene 165

20. Fluorene 166

21. Diethylphthalate 149

22. N-Nitrodiphenylamine 169

23. 4-!3roinophenylphentyl ether 24b

Data File#: bN5120521

Cone. Units: mcy/L

Scan # Area Cone Corr Cone

<MDL

<MDL

<MDL

<HDL

<MDL

<-iDL

<HDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<riDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



SURROGATE RESULTS

Quantity
Compound m/e Scan # Area

1. Anthracene D-10 188 2421 138,263

2. Chrysene D-12 240 3378 77,436

3.

4.

Tentatively Identified Compounds

N8S
LIB Base

Compound Scan # FIT m/e

1. Methyl-3-Am1no-l,24 Triazol 777 976 98

2. Propanol, l-(2-Ethoxypropoxy) 848 868 59

3. 3,5 Dime thy! -3-Hexanol 885 868 73

4.

5.

6.

7.

b.

9.

10.

1
Det Spiked
Cone Cone |

•115.2 100.0

79.4 100.0 •

1

1

1

Area tst Cone 1

1

1

1

1

1

1

1

1

1

1

1



1
1

1

1̂M
1

1

i
i

I
i
i
i

Result Summary Sheet

Submitter ID: Burns and McDonnel # X.-^1 oft

ETSRC ID: 5120514 R. Data File:

Sample Matrix: Water
Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Kecieved/Analyzed. December 1986/Jan. 1, 1986

Analyst: Carl Orazio

C~. (WH-. ~?C-

Quantity

Compound m/e Scan # Area

1. Phenol

2. 2-Chlorophenol

3. 2-Nitrophenol
4. 2,4-Dimethylphenol

5. 2,4-Dichlorophenol

6. 4-Chloro, 3-Me thy 1 phenol

7. 2,4,6-Trichlorophenol
8. 2.4-Dinitrophenol 1695 878

9. 4-Nitrophenol
10. 4,6-Liinitro, 2-Me thy 1 phenol

11. Pentachlorophenol 2119 4948

Phenol D-5 (Surrogate) rec

A5120514

Cone Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MOL

10.0

<MDL

<MUL

9.6

382



i.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Result Summary Sheet

Submitter ID: Burns and McDonnel # £-So oR

ETSRC IU: 5120515 R. Data File. A5120515

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

_", ̂

Quantity

Compound m/e Scan # Area Cone Corr Cone

Phenol <MDL

2-Chlorophenol <HDL

2-Nitrophenol <MDL

2, 4-Di methyl phenol <MDL

2,4-Dichlorophenol <MDL

4-Chloro, 3-Methylphenol <MDL

2,4,6-Trichlorophenol <MDL

2,4-Oini trophenol <MDL

4-Nitrophenol <MDL

4,6-Dinitro, 2-Me thy 1 phenol <MDL

Pentachlorophenol <MDL

Phenol D-5 (Surrogate) rec 37.62

-

1

1

1

1

1

1

1

1

I

1

1

1

1

1

1
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I
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I
I
I
I
I
i
i
i
i
i
i
i
I
I
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Result Summary Sheet

Submitter ID: Burns and McDonnel #

ETSRC ID. 1 L Samples-Detection Levels Table R. Data File:

Sample Matrix: Hater

Analytes. Priority pollutant phenols
Method: EPA604 - GC/MS

Date Recieved/Analyzed: Dec 1986/Jan. 1, 1986

Analyst: Carl Orazlo

Cone Units: MCG/L

Quantity

Compound m/e Scan # Area Cone Corr Cone

1. Phenol 639 9714 1.7

2 2-Chlorophenol 656 9004 0.9

3. 2-Nitrophenol 960 2254 3.4

4 2,4-Dimethyl phenol 989 5515 3.0

5. 2,4-Dichlorophenol 1030 4478 1.8

6. 4-Chloro, 3-Metnylphenol 1283 20354 1.5

7. 2,4,6-Trichlorophenol 1406 12807 1.6

8. 2,4-Dinitrophenol 1687 2070 9.2

9. 4-Nitrophenol 1733 7940 6.8

10. 4,6-Dinitro, 2-Hethy!phenol 1871 8309 5.1

11. Pentachlorophenol 2108 16647 1.9

Phenol D-5 (Surrogate) rec



1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Result Summary Sheet

Submitter ID: Burns and McDonnel # r-> ~g( ° R

ETSRC Iu: 5120513d R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed. Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

Cf Y*. U-ni ts ; -K> c «i./L

Quantity

Compound m/e Scan # Area

Phenol 644 3951

2-Chlorophenol

2-Nitrophenol

2,4-uirr.ethylphenol

2,4-Dichlorophenol

4-Chloro, 3-Me thy 1 phenol

2,4,6-Trichlorophenol

2,4-Dinitrophenol

4-Nitrophenol

4,6-Oinitro, 2-Hethyl phenol

Pentachlorophenol

Phenol D-5 (Surrogate) rec

1

1

i
i
i
i

Cone Corr Cone

2.4 6.9 •

<MDL

<MDL |

<MDL

<MDL •

<MDL

<MOL •

<MDL •

<MDL

<MDL |

<HDL

I
45%

1

1

1

1

1



I
I
I
I
I
I
I
I
r :

I
I
f

RESULT SUMMARY SHEETS

PHENOLIC PRIORITY POLLUTANTS

i
f



NBS
LIB Base

Compound Scan # FIT m/e Area Est Cone

1.

I

™ SURROGATE RESULTS

• Compound

1. Anthracene D-10

| 2. Chrysene D-12

3.

I *

I

• Tentatively Identified Compounds

I

I

I

i

I

I

I
i

I

1

i

I

Quant i ty
m/e

188

240

Scan #

2416

3374

Area

121366

117996

Det
Cone

100.0

114.4

Spiked
Cone

100.0
114.4

2.

3.

4.

5.

6.

7.

8.

9.

10.



1
1
1

1
••

i
i
i
•̂ H

i

î
H

i
§•

I••
i

I
i
i

Result Summary Sheet

Submitter ID: Burns and McUonnel # 5-8*8 ® R

ETSRC ID: 5120522 R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Hetnod: EPA604 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

Cc^c.. U»it>>: >rtcji[i-

Quantity

Compound in/e Scan # Area

1. Phenol

2 2-Chlorophenol

3. 2-Nitrophenol

4. 2,4-Uimethylphenol

5. 2,4-Dichlorophenol

6. 4-Chloro, 3-Methylphenol

7. 2,4,6-Trichlorophenol

8. 2,4-Dinitrophenol

9. 4-Nitrophenol

1U. 4,o-Dinitro, 2-He thy 1 phenol

11. Pentachlorophenol

Phenol u-5 (Surrogate) rec

5120522

Cone Corr Cone

<MDL

<!<1DL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<f«lUL

<MDL

27%



1.
2.

0.

4.

5.

6.

7.

8.

9.

10.

11.

Result Summary Sheet

Submitter ID: burns and Mcbonnel # 3>-S9 oR.

ETSRC ID. 5120523 R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - bC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio
(~ r--r*r Vf^MlA." >/\C.«;ll
Va* V^^ ' ^^ ^^ ' * *"~ ~l 1 1 -

Quantity

Compound m/e Scan # Area

Phenol
2-Chlorophenol

2-Nitrophenol
2,4-Dimetnylphenol

2,4-Uichlorophenol

4-Chloro, 3-Methyl phenol

2,4,6-Trichlorophenol

2,4-Dinitrophenol

4-Nitrophenol
4,6-Dinitro, 2-Me thy 1 phenol

Pentachlorophenol

Phenol D-5 (Surrogate) rec

1

1
5120523 •

1

1

1

<MDL I

<f«!DL

<MDL •

<ADL •

<MDL m

<I-1DL |

<MDL

<MDL •

<MDL

<t-1UL • 1

<MDL •

21.6% §

1

1

1

1

1



1
1
1

1
1
•i

1
1• 1.

i I:
4.

1 *
6.

i 7-
"' 8.

1 9.

10.

11.

1

1

1

1

Result Summary Sheet

Submitter ID: Burns and McLionnel # b-'ire oR.

ETSRC ID: 5120524 R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method. EPA6U4 - L.C/MS

Date Recieved/Analyzed. Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

dc">i c. . (jLWl US •„ 'Vr»C <j 1 L

Quantity

Compound m/e Scan # Area

Phenol

2-Chlorophenol

2-Nitrophenol

2,4~Dimethylphenol

2,4-bichlorophenol

4-Chloro, 3-Methylphenol

2,4,6-Trichlorophenol

2,4-Dinitrophenol

4-Nitrophenol

4,6-Dinitro, 2-He thy 1 phenol

Pentachlorophenol

Phenol D-5 (Surrogate) rec

5120524

Cone Corr Cone

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<f1DL

<MDL

<HDL

<MDL



1.
2

3.

4.

5.

6.

7.

8.

9.

10.

11.

Result Summary Sheet

Submitter ID: Burns and McDonnel # £>-<*/ cR

ETSRC ID: 5120525 R. Data File: A5120525

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method; EPA604 - GC/MS

Date Recieved/Analyzed. Dec. 1986/Jan. i, 1986

Analyst: Carl Grazio

CCT»C. .UviiU: >»iogji_

Quantity

Compound m/e Scan # Area Cone Corr Cone

Phenol <MDL

2-Chlorophenol <MDL

2-Nitrophenol <MDL

2 ,4-Di methyl phenol <i"iDL

2,4-Uichlorophenol <MDL

4-Chloro, 3-Me thy 1 phenol <MUL

2,4,6-Trichlorophenol <MOL

2,4-Dinitrophenol <MDL

4-Nitrophenol <MDL

4,6-Dinitro, 2-Me thy 1 phenol <MDL

Pentachlorophenol <MDL

Phenol D-5 (Surrogate) rec 21. 3X

. - . . . - - .

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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Result Summary Sheet

Submitter ID: burns and HcDonnel # D-^3 OR

ETSRC ID: 5120526 R. Data File:

Sample Matrix: Water

Analytes. Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieveci/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio
Gc^oc (J-mU.'. ^c-a/L

Quanti ty

Compound m/e Scan # Area

1. Phenol 652 3675
2. 2-Chlorophenol

3. 2-Nitrophenol
4. 2,4-Dimethylphenol

5. 2,4-Dichlorophenol

6. 4-Chloro, 3-Methyl phenol

7. 2,4,6-Trichlorophenol
8. 2,4-Dinitrophenol

9. 4-Nitrophenol

10. 4,6-Dinitro, 2-Me thy 1 phenol

11. Pentachlorophenol

Phenol D-5 (Surrogate) rec

5120526

Cone Corr Cone

18.6

<MDL

<MOL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

20. 5Z



I
Result Summary Sheet

Submitter ID: Burns and McDonnel # 3>-<T3> c?R
I

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

ETSkC ID. 5120527 R. Data File: A5120527

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - UC/MS

Date Recieved/Analyzed. Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

(Lo-nc wns \A ' "**-> c_o I J,
M

Quantity

Compound m/e Scan # Area Cone Corr Cone

Phenol 1349 6.6

2-Chlorophenol <MDL

2-Nitrophenol <MDL

2,4-Dimethylphenol <MDL

2,4-Dichlorophenol <MDL

4-Chloro, 3-Methyl phenol <MDL

2,4,6-Trichlorophenol <MDL

2,4-Dinitrophenol <MDL

4-Hitrophenol <MDL

4,6-Dinitro, 2-Methylphenol <MDL

Pentachlorophenol <MDL

Phenol D-5 (Surrogate) rec 21.2%

- -

I I

1

1

1

1
•

1

1
•

1

1

1

1

1

1
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Result Summary Sheet

Submitter 10: Burns and McDonnel # £>-•?> OR

LTiRC ID. 5120516 R. uata File. A5120516

Sample Matrix: Hater ___ _

Analytes. Priority pollutant phenols

Methoci. EPA6Q4 - GC/MS _

Date Recieved/Analyzed: Dec. 1986/Jan. 1 1986

Analyst: Carl Orazio ___

Quantity

Compound m/e Scan # Area Cone Corr Cone

1. Phenol <MDL

2. 2-Chlorophenol <-iDL

3. 2-Nitrophenol <HDL

4. 2,4-Dimethylpnenol <MDL

5. 2,4-Dichlorophenol <MDL

6 4-Chloro 3-Me thy 1 phenol <MbL

7. 2,4,6-Trichlorophenol <MDL

8. 2,4-Oinitrophenol <MDL

9. 4-Nitrophenol <MDL

10. 4,6-Dinitro, 2-l-le thy 1 phenol <HDL

11. Pentachlorophenol <MDL

Phenol D-5 (Surrogate) rec 27.92



I
Result Summary Sheet

Submitter ID: Burns and McDonnel # a

Compound

1. Phenol

2. 2-Chlorophenol

3. 2-Witrophenol

4 2,4-Dimethylphenol

5. 2,4-Dichlorophenol

6. 4-Chloro, 3-Methy 1 phenol

7. 2,4,6-Trichlorophenol

8. 2,4-Dinitrophenol

9. 4-Nitrophenol

10. 4,6-Dinitro, 2-Methylphenol

11. Pentachlorophenol

Phenol D-5 (Surrogate) rec

Quantity
m/e Scan #

647

Area

4067

Cone Corr Cone

7.1

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<HDL

24.0%

I

ETSKC ID: 5120517 R. Data File: A5120517

Sample Matrix: Water
Analytes: Priority pollutant phenols
Method: EPA604 - GC/MS

Date kecieved/Analyzed; Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

1

1

I

1

I

I
I
I
I
I
I
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Result Summary Sheet

Submitter ID: burns and McDonnel # *>~?1 c R.

tTSRC 1U: 5120516 R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method. EPA604 - GC/MS

Date Recieved/Analyzed. Dec. 1986/Jan. 1, 191)6

Analyst: Carl Orazio

One. ICnife-. v^jl-

Quantity

Compound m/e Scan # Area

1. Phenol 653 4214

2. 2-Chlorophenol

3. 2-Nitrophenol

4 2,4-Dimethylphenol

5. 2,4-Uichlorophenol
6. 4-Chloro, 3-Me thy 1 phenol

7. 2,4,6-Trichlorophenol

b. 2,4-Dinitrophenol

9. 4-Nitrophenol

10. 4,6-Dinitro 2-Me thy 1 phenol

11. Pentachlorophenol

Phenol D-5 (Surrogate) rec

A5120518

Cone Corr Cone

7.30

<MDL

<MOL

<MDL

<MDL

<MDL

<NDL

<MDL

<MDL

<MDL

<MDL

36 . 4£



1.
2

3.

4.

5.

6.

7.

8.

9.

10.

11.

Result Summary Sheet

Submitter ID: burns and McDonnel # 9 - & H °&.
ETSRC ID. 5120519 R. Data File: 5120519

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzeii: Dec. 1986/Jan. 1, 1906

Analyst: Carl Orazio

Ce-*c. ^wfc- ̂ cf(*-

Quantity

Compound m/e Scan i Area Cone Corr Cone

Phenol <MDL

2-Chlorophenol <MDL

2-Nitrophenol <MDL

2,4-Dimethylphenol <MDL

2,4-Dichlorophenol <MDL

4-Chloro, 3-Me thy 1 phenol <MDL

2,4,6-Trichlorophenol <MDL

2,4-Dinitrophenol <MDL

4-Nitrophenol <MDL

4,6-Dinitro, 2-Me thy 1 phenol <MDL

Pentachlorophenol <MDL

Phenol D-5 (Surroyate) rec 35.52

1

1

1

I
•

1
„
|̂
H

1
•

1

1
•

1

1

1

1

1
(

1
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Result Summary Sheet

Submitter IU: Burns and McDonnel # £- $ S" OR.

LTSRC IU: 5120t>20 R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

C ~nc. Units' ^c-tf/U,n

Quantity

Compound m/e Scan # Area

1. Phenol

2. 2-Chlorophenol

3. 2-Nitrophenol

4. 2,4-Dimethylphenol

5. 2,4-Uichlorophenol

6. 4-Chloro, 3-Methylphenol

7. 2,4,6-Trichlorophenol

8. 2,4-Dinitrophenol
9. 4-Nitrophenol

lu. 4,6-Dinitro, 2-Me thy 1 phenol

li. Pentacnlorophenol

Phenol D-b (Surrogate) rec

5120520

Cone Corr Cone

<MDL

îDL

<MUL

<MDL

<MDL

<MDL

<MDL

<WDL

<MDL

<MDL

<MDL

21.3%



1.
2.

3.

4.

5.

6.

7.

b.

9.

10.

11.

Submitter ID: Burns and McDonnel # D --37 G (5

ETSRC lu; 5120521 k. Uata File: 512U521

Sample Matrix: Water

Analytes: Priority pollutant phenols

Methou: EPA6U4 - GC/MS

Date Recieved/Analyzed: Dec. 198b/Jan. 1, 1986

Analyst: Carl Orazio

^Ic-oc.. Uvw Cs: -MCQ/U

Quantity

Compound m/e Scan # Area Cone Corr Cone

Phenol <MDL

2-Chlorophenol <MUL

2-Nitrophenol <MDL

2,4-Dimethylphenol <MDL

2,4-Dichlorophenol <MDL

4-Chloro, 3-Me thy 1 phenol <MDL

2,4,6-Trichlorophenol <MDL

2,4-Uinitrophenol <MDL

4-Nitrophenol <MDL

4,6-Dinitro, 2-Me thy 1 phenol <MDL

Pentachlorophenol <MDL

Phenol D-5 (Surrogate) rec ZO.6%

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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1
1
1
1
1
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23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38,

39

40,

41,

42,

Compound

4-bromophenylphentyl ether

Hexacnlorobenzene

Phenanthrene

Anthracene

Di-n-Butylphthalate

Fluoranthene

Pyrene

Butyl benzylphthalate

benz[a]anthracene

3,3'-Dichlorobenzi dine

Chrysene

Bis[2-ethylhexyl]phthalate

Di-n-Octylphthalate

Benzo[b]Fluoranthene

6enzo[k]Fluoranthene

BenzoLaJPyrene

1,2-Diphenylnydrazine

Benzidine
4-Chlorophenyl phenyl ether

N-Nitroso-n-propylamine

Quantity
jn/e

248

284

178

178

149

202

202

149

228

252

228

149

149

252

2!>2

252

77

184

204

70

Scan #

2403

2838

3379

3452

3753

Area Cone

18634 15.3

23796 21.7

Corr
Cone

<MDL
<MDL

16.4

<MDL

<MUL

23.3

Spk
Cone

20.0

20.0

23610 68.0

2961 2.7

17421 21.4

<MDL

<MDL

<KDL

73.1

2.90

<MDL

23.0

<MDL

<MDL

<MDL

<MDL

<HDL

<hDL

75.0

20.0



Compound

1. Anthracene D-10

2. Chrysene 0-12

3.

Compound

1.
2.

3.

4.

i>.

b.

7.

y.
9.
10.

SURROGATE RESULTS

Quantity
m/e Scan # Area

188 2410 110,948

240 3372 98,791

Tentatively Identified Compounds

NBS
LIB Base

Scan # FIT m/e

1
Det Spiked
Cone Cone •

91.4 100.0

96.0 100.0 •

1

1

1

Area Est Cone B

1

1

1

1

1

1

1

1

1

1

1
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1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

Sample Source: ETSRC AQ/gC

Submitter Ii)#:

£TSRC ID#: 51096 IReagent Blank

Sample Matrix: Water

Method: U.S.E.P.A. #625

Date Received:

Date Analyzed: January 22, 1986

Analyst: Carl Orazio

Compound

Bis[2-Chloroethyl]ether

1 , 3-Di chl orobenze ne

1,4-Dichlorobenzene

1,2-Uichlorobenzene

Bis[2-Chlorophropyl]ether

Hexachloroethane

Nitrobenzene

Isophorone

Bis[2-Chloroethoxy]me thane

Trichlorobenzene

Naphthalene

Hexachl orobutadi ene

Hexachlorocyclopentadiene

2-Chl oronaphthal ene

Acenaphthylene

D i me thy 1 p h thai a te

Acenaphthene

i:,4-Dinitrotoluene

Fluorene

Diethylphthalate

N-Nitrodiphenylamine

4-Bromophenylphentyl ether

Base Neutral Result Sheet

Data File#: BN51205RB

Cone. Units: mcg/L

Quantity
m/e Scan # Area Cone

93

146

146

146

45

117

77

82

93

180

128

225

237

162

152

163

154

165

166

149

169

248

Corr Cone

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL



I
Quantity I

Compound m/e Scan fr Area Cone Corr Cone

24. Hexachlorobenzene 284 <MDL •

25. Phenanthrene 178 <MDL *

26. Anthracene 178 <MOL •

27. Ui-n-butylphthalate 149 <MUL |

28. Fluoranthene 202 <MDL

29. Pyrene 202 <MDL I

30. Butylbenzylphthalate 149 <MDL

31. Benz[a]anthracene 228 <MDL •

32. 3,3'-Dlchlorobenzidine 252 <MDL •

33. Chrysene 228 <MDL

34. Bis[2-ethylhexyl]phthalate 149 3453 9480 3.5 3.5

35. Di-n-Octylphthalate 149 <MDL

36. Benzo[b]Fluoranthene 252 <MDL I

37. Benzo[k]Fluoranthene 252 <MDL

38. Benzo[a]Pyrene 252 <MDL •

39. 1,2-Diphenylhydrazine 77 <MDL •

4U. Benzidine 184 <MDL _

41. 4-Chlorophenyl phenyl ether 204 <MDL |

42. N-Nitroso-n-propylamine 70 <MDL

I

I

I

I

I

I

I

I

I

I
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RESULT SUMMARY SHEETS

VOLATILE PRIORITY POLLUTANTS

:i



SUMMARY OF POLYCHLORINATED BIPHENYLS AND CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS

(ng/L)

85120513
S-510R

85120514
I-590R

85120515
S-800R

85120516
D-810R

85120517
S-820R

85120518
D830R

851205519
S840R

85120520
D-850R

85120521
D-870R

85120522
S-880R

HCB

<2.0

<2.0

<2.0

<2.0

29.3

<2.0

<2.0

<2.0

<2.0

8.5

Hepta-
chlor

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

Aldrin

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

pp'DDE

10.6

11.6

25.0

12.5

37.3

<5.0

5.1

<5.0

14.0

6.2

Aroclor
1242

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

Aroclor
1254

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

Aroclor
1260

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0



SUMMARY OF POLYCHLORINATED BIPHENYLS AND CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS

(ng/L)

851205523
D-890R

85120524
D-900R

85120525
D-910R

85120526
D-920R

85120527
D-930R

85120528
D-940R

85120529
D-950R

HCB

8.2

31.4

48.8

9.3

3.8

16.7

5.4

Hepta-
chlor

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

Aldrln

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

<2.0

pp'DDE

117.0

<5.0

36.4

23.3

<5.0

<5.0

<5.0

Aroclor
1242

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

Aroclor
1254

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

Aroclor
1260

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0

<50.0



SUMMARY OF CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS ng/L (parts per trillion)

85120513
S-510R

85120514
I-590R

85120515
S-800R

85120516
D-810R

85120517
S-820R

85120518
D-830R

85120519
S-840R

85120520
D-850R

85120521
D-870R

85120522
S-880R

aBHC

5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5 .0

YBHC

<5.0

<5.0

<5.0

<5.0

100.0

<5.0

<5.0

<5.0

<5.0

<5.0

3BHC

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

6BHC

<10.0

<10.0

<10.0

<10.0

<10.0

504.0

312.0

70.0

<10.0

<10.0

Hept.
Epox.

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

Chlor-
danes

<15.0

<15.0

<15.0

<15.0

258.0

72.4

89.0

28.5

23.0

23.0

D i e l d r i n

<5.0

<5.0

<5.0

<5.0

14.6

18.8

<5.0

<5.0

<5.0

<5 .0

E n d r i n

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

140.0

<5.0

<5.0

<5.0

p p ' D D D

<10.0

<10.0

<10.0

<10.0

658.0

197.0

<10.0

<10.0

<10.0

<10.0

p p ' D D T

<10.0

<10.0

<10.0

ao.o

<10.0

50.6

<10.0

<10.0

<10.0

<10.0

Methoxy-
chlor

<20.0

<20.0

<20.0

<20.0

<20.0

<20.0

<20.0

<20.0

<20 .0

< 2 0 . 0



SUMMARY OF CHLORINATED PESTICIDE RESIDUE CONCENTRATIONS ng/L (parts per trillion)

85120523
D-890R

85120524
D-900R

85120525
D-910R

85120526
D-920R

85120527
D-930R

85120528
D-940R

85120529
D-950R

aBHC

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

YBHC

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

SBHC

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

6BHC

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

Hept.
Epox.

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

Chlor-
danes

<15.0

<15.0

<15.0

<15.0

<15.0

<15.0

<15.0

Dieldrin

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

Endrin

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

pp'DDD

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

PD'DDT

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

<10.0

Methoxy-
chlor

<20.0

<20.0

<20.0

<20.0

<20.0

<20.0

<20.0



1
• Surroyate Results

• Quantity
Compound ~m/e Scan # Area

I 1. Benzene D-b 84 528 71067

2. Toluene D-8 100 715 31o98

• 3. p-Bromofluorobenzene 95 903 21185

| Tentatively Identified Compounds

Quantity
• . Compound m/e Scan # Area
m 1. Acetone 58 226

1

1

1

1
^^

1

1

i
i
1

Cone. Corr Cone

31.4 30.0

32.2 30.0

33.5 30.0

Cone. Corr Cone

-NQ-

f



I
Environmental Trace Substances Research Center

Volati le Result Summary I

Compound

1. Methylene chloride
2. 1,1 Dichloroethylene

3. 1,1 Dichloroethane

4. 1,2 Dichloroethylene

5. Chloroform

6. 1,2, Dichloroethane

7. 1,1,1 Trichloroethane

8. Carbon tetrachloride

9. Bromodichloromethane

10. 1,2 Uichloropropane

11. 1.3 bichloropropylene

12. Trichloroethylene

13. Benzene

14. cis 1,3 Dichloropropylene

15. 1,1,2 Trichloroethane

16. Dibromochloroniethane

17. Z Chloroethylvinyl ether

18. Bromoform

19. Tetrachloroethylene

20. 1,1,2,2 Tetrachloroethane

21. Toluene

22. Chlorobenzene

23. Ethylbenzene

I
Sample Source Burns & McDonnell

Submitter ID#: D-87

ETSRC I0#: 85120505 Data File#: VOLS05

Sample Matrix; Water |

Method: U.S.E.P.A. #624

Date Received: December 17, 1985 •

Date Analyzed: Cone. Units: mcg/L

Analyst: C. Orazio

I
Quantity
m/e Scan #
84 209

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Area Cone. Corr Cone
6367 6.0 6.0

<MDL
<MDL

<HDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<HUL

<MDL

1

1

1

1

1

1

1

1

1

i
i
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Surrogate Results
Quantity

tn/e
84

100

95

Scan #

528

715

905

Area

65302

27951

17151

COTIC.

28.8

28.4

27.4

Corr Cone

<MOL

<MDL

<MDL

Compound
1. Benzene D-8

2. Toluene D-b

3. p-Brofiiofluorobenzene

Tentatively Identified Compounds

Quantity
Compound m/e Scan # Area Cone. Corr Cone

1. Acetone 58 228 184247 -NQ-



Sample Source. Burns & McDonnell

Submitter IL)#. D-b5

ETSRC ID#: 55120504

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed:

Analyst. C. Orazio

Compound

1. Methylene chloride
2. 1,1 Dichloroethylene

3. 1,1 bichloroethane
4. 1,2 Dichloroethylene

5. Chloroform

6. 1,2, Uichloroethane

7. 1,1,1 Trichloroethane
8 Carbon tetrachloride

9. Bromodichloromethane
10. 1,2 Dichloropropane

11. 1,3 Dichloropropylene
12. Trichloroethylene

13. Benzene

14. cis 1,3 Dichloropropylene

15. 1,1,2 Trichloroethane

16. Dibromochloromethane

17. 2 Cnloroetnylviny] ether

18. Bromoform

19. Tetrachloroethylene

20. 1,1,2,2 Tetrachloroethane

21. Toluene

22. Chlorobenzene

23. Ethyl benzene

.al Trace Substances Research Center

Volatile Result Summary

Data File#. VOLSob

i

Cone. Units: mcg/L

quantity
m/e Scan # Area Cone.
84 209 6947 6.6

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Corr Cone
6.3

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<KDL

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<HDL
<MDL

<MDL

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

i
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Surrogate Results

U.antity
Compound m/e Scan # Area Cone. Corr Cone.

1. Benzene D-8 84 528 78043 34.4 30.0

2. Toluene D-8 100 716 34953 35.5 30.0

3. p-Bromofluorobenzene 95 904 2311 36.9 30.0

Tentatively Identified Compounds

Qantity
Compound ni/e Scan # Area Cone. Corr Cone

1. Acetone 58 226 17749 -MA-



1
Environmental Trace Substances Research Center |

Sample Source: Burns & McDonnell

Submitter ID#: S-b4

E.TSKC IU#: 85120503

Sample Matrix: Water

Method: U.S.E.P.A. #624

Uate Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Compound

1. Methylene chloride

2. 1,1 Dichloroethylene

3. 1,1 Dichloroethane

4. 1,2 Dichloroethylene

5. Chloroform

6. 1,2, Dichloroethane

7. 1,1,1 Trichloroethane

8. Carbon tetrachloride
9. Bromodichlorome thane

10. 1,2 Oichloropropane

11. 1,3 Dichloropropylene

12. Trichloroethylene

13. Benzene

14. cis 1,3 Dichloropropylene

15. 1,1,2 Tricnloroethane

16. Dibromochlorome thane

17. 2 Chloroethyl vinyl ether

18. bromoform

19. Tetrachloroethylene

20. 1,1,2,2 Tetrachloroe thane

21. Toluene

22. Chi orobenzene

23. Ethyl benzene

Volatile Result Summary

uata File#: TOL503

Cone. Units: mcg/L

Quantity
m/e Scan # Area Cone.

84 211 6248 5.9

96

63

96

83

62

97

117
127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Corr Cone

6.1

<MDL

<MDL

<MDL

<MDL

<HDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<HDL

<HDL

•

1

1

•™

•~

1

1
•

I
•

1

•
•

1

1

1



1

™ Surrogate Resu l t s
_ Quant i ty
• Compound ni/e Scan # Area Cone. Corr Cone

1. Benzene U-8 84 528 77305 34.1

1 2. Toluene D-8 100 716 33920 34.4

3. p-Bromofluorobenzene 95 904 27581 43.8

I
Tentatively Identified Compounds

| Compound m/e y Scan # Area Cone. Corr Cone

1. Acetone 58 226 131557 -NO.-

I

I

I

I
i

I
jr •

r "•

I
I
i
I



Environmental Trace Substances Research Center

Volatile Result Summary

Sample Source Burns & McDonnell

Submitter ID#: D-83

ETSKC ID#: 85120502

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received. December 17, 1985

Date Analyzed:

Analyst. C. Orazio

Data File#: YOL 503.

Cone. Units: mcg/L

1.
2

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Compound

Methylene chloride
1,1 Dichloroethylene

1,1 Uichloroe thane
1,2 Dichloroethylene

Chloroform
1,2, Dichloroethane

1,1,1 Trichloroethane
Carbon tetrachloride

Broinodi chlororne thane

1,2 bichloropropane

1,3 uichloropropylene

Trichloroethylene

Benzene
cis 1,3 Dichloropropylene

1,1,2 Trichloroethane

D i b romo chl orome thane

2 Chl oroethyl vinyl ether

Bromot'orm

Tetrachloroethylene

1,1,2,2 Tetrachloroethane

Toluene
Chlorobenzene

Ethyl benzene

Quantity
m/e Scan #
84 210

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Area

66538

Cone. Corr Cone

63.0 55.2

<MDL

<MDL

<MDL

<MDL

<Mi>L

<MDL

<MDL

<MDL

<MUL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

1

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

1

1

i



I
• Surrogate Results

* Quantity
Compourrd

I 1. Benzene 0-8

2. Toluene D-8

3. p-Bromofluorobenzene

Compound

1. Acetone

m/e
84

100

95

Identified

lantity
m/e
58

Scan #

527

714

903

Compounds

Scan #

226

Area

57577

24133

17133

Area

Cone.

25.4

24.5

27.4

Cone.

-NQ-

Corr Cone

30.0
30.0

30.0

Corr Cone

1



1
Environmental Trace Substances Research Center

Sample Source: Burns a McDonnell

Submitter Ilt#: D-9u

ETSKC IU#: 85120507

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Compound

1. Methylene chloride

2. 1,1 Dichloroethylene

3. 1,1 Dichloroethane

4. 1,2 Uichloroethylene

5. Chloroform

6. 1,2, Dichloroethane

7. 1,1,1 Trichloroethane

8. Carbon tetrachloride

9. Bromodichlorome thane

10. 1,2 Dichloropropane

11. 1,3 Dichloropropylene

12. Trichloroethylene

13. Benzene

14. cis 1,3 Dichloropropylene

16. 1,1,2 Trichloroethane

16. Dibromochloromethane

17. 2 Chl oroethyl vinyl ether

18. Bromoform

19. Tetrachloroethylene

20. 1,1,2,2 Tetrachloroe thane

21. Toluene

22. Chlorobenzene

23. Ethyl benzene

Volatile Result Summary

Data File*: VOL50?

Cone. Units: mcg/L

Quantity
m/e Scan # Area Cone.

84 209 96851 75.7

96

63

96

83

62

97

117

127

65

75

13U

78

75

97

127

63

173

164

83

92

112

91

Corr Cone

83.2

<MDL

<MDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<flDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

1

1

1

|̂
B

1

•

"

1

1

•

*

1

•
*

1

•
•

1
1



I
I
I
I
I
I
I
I
I
I
i
I
i
i
i
i
i
I
I

Surrogate Results

Quantity
Compound rn/e Scan # Area Cone. Corr Cane

1. Benzene D-b 84 527 107515 42.5 30.0

2. Toluene U-ts 100 715 50046 42.6 30.0

3. p-Bromofluorobenzene 95 904 25339 31.1 30.0

Tentatively Identified Compounds

Quantity
Compound m/e Scan if Area Cone. Corr Cone

1. Acetone 58 230 3842 -NQ-

2. 2-inethylheptadieneA^ 71 333 -hQ-

3. Hexane 488 -NQ-



1
Environmental Trace Substances Research Center

Sample Source: Burns & McDonnell

Submitter I0#: D-92

ETSKC l\)t: 85120509

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985
Date Analyzed:

Analyst: C. Urazio

Compound

1. Methylene chloride

2. 1,1 Dichloroethylene

3. 1,1 Uichloroethane

4. 1,2 Uichloroethylene

5. Chloroform

6. 1,2, Dichloroethane

7. 1,1,1 Trichloroethane

8. Carbon tetrachloride

9. Bromodichloromethane

10. 1,2 Dichloropropane

11. 1,3 Dichloropropylene

12. Trichloroethylene

13. Benzene

14. cis 1,3 Dichloropropylene

15. 1,1,2 Trichloroethane

16. Dibromochlorome thane

17. 2 Chi oroethyl vinyl ether

18. Bromoform

19. Tetrachloroethylene

20. 1,1,2,2 Tetrachloroethane

21. Toluene

22. Chlorobenzene

23. Ethylbenzene

Volatile Result Summary

Data File#: VOL503

Cone. Units: mcg/L

Quantity
m/e Scan # Area Cone.

84 211 45017 35.2

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

1

1

1

1
_ 1
1

Corr Cone •

51.0 1

1

•
*

1

1

•
*

1

•
*

1
'

1

1
i

1



I
M Surrogate Results

Compound

• 1. Benzene U-8

™ 2. Toluene D-8

• 3. p-Broinofluorobenzene

I Tentatively Iden t i f i ed Compounds
Quantity

•

Compound m/e Scan if Area Cone. Corr Cone"

I

I

I

I
f

I

I

I

I

I

Quantity
m/e

84

100

95

Scan #
527

715

904

Area
59317
25144

15144

Cone.
26.2

25.5

24.2

Corr Cone

1. Acetone 71 332 -NQ-



I
Environmental Trace Substances Research Center

Volatile Result Summary •

Compound

1. Methylene chloride

2. 1,1 Dichloroethylene

3. 1,1 Uichloroethane

4. 1,2 Dichloroethylene

5. Chloroform

6. 1,2, Dichloroethane

7. 1,1,1 Trichloroethane

8. Carbon tetrachlon'de

9. Broiiiodichlorome thane

10. 1,2 Dichloropropane

11. 1,3 Dichloropropylene

12. Trichloroe thy lene

13. Benzene

14. cis 1,3 Dichloropropylene

15. 1,1,2 Trichloroethane

16. Dibromochloromethane

17. 2 Chioroethylvinyl ether

18. Bromoform

19. Tetrachloroethylene

2u. 1,1,2,2 Tetrachloroethane

21. Toluene

22. Chlorobenzene

23. Ethyl benzene

I
Sample Source: Burns & McDonnell

Submitter ID#: D-91

ETSRC IU#: 861205080 Data File*: .vv
Sample Matrix: Water I

Method: U.S.E.P.A. #624

Date Received: December 17, 1985 •

Date Analyzed: Cone. Units: mcg/L ™

Analyst: C. Orazio

I
Quantity
m/e Scan #

84 210
96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Area Cone. Corr Cone

3842 3.0 2.1

<MDL

<MDL

<MDL

<MOL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MUL

<MDL

1

1

1 1

1

1

1

1

1

1

1

1

1

i



I
I
i
I
I
i
I

Compound

1. Benzene b-8

2. Toluene D-ti

3. p-Bromofluorobenzene

Compound

Acetone

Surrogate Results

Quantity
ni/e Scan #

84 527

100

95

/ely Identified Compounds

Quantity
m/e Scan #

Area

69199

27544

18556

Area

Cone.

27.3

23.4

22.7

Cone.

Corr Cone

3U.O

30.0

30.0

Corr Cone

58



Environmental Trace Substances Research Center

Volatile Result Summary

Sample Source: Burns & McDonnell

Submitter ID#: D-91

ETSKC ID#: 8512U506

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Data File#: 1/OL508

Cone. Units: mcg/L

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

16.

16.

17.

18.

19.

20.

21.

22.

23.

Compound

Methylene chloride

1,1 Dichloroethylene

1,1 Uichloroethane

1,2 Dichloroethylene

Chloroform

1,2, Dichloroe thane

1,1,1 Trichloroethane

Carbon tetrachl oride

Bromodichl or Ofiie thane

1,2 Dichloropropane

1,3 Dichloropropylene

Trichloroethylene

Benzene

cis 1,3 Dichloropropylene

1,1,2 Trichloroethane

Dibromochloronie thane

2 Chi oroethyl vinyl ether

Bromoform

Tetrachl oroethyl ene

1,1,2,2 Tetrachloroe thane

Toluene

Chlorobenzene

Ethyl benzene

Quantity
m/e

84

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Scan # Area Cone. Corr Cone

209 1764 1.4 1.6

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<HDL

<hDL

<MDL

<MDL

<MDL

<MDL

1
•

1

1
•

1

I
•

1

1

1

1



I
Compound

I l. Benzene D-8

2. Toluene D-fc

3. p-Bromofluorobenzene

Surrogate Results

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Quantity
rn/e
84

100

95

Scan #
52B

714

904

Area
56116

22687

15317

Corrc.
22.8

19.3

18.8

Corr Cone
30.0

30.0

30.0

| Tentatively Identified Compounds
Quantity

Compound 'm/e Scan I Area. Conc^ Corr Cone

1. Acetone 58



Sample Source: Burns & McDonnell

Submitter IU#: U-95

ETSKC I0#: 5120512

Sample Matrix: Water

Method: U.S.E.P.A. #624
Date Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Quantity
Compound m/e

1. Methylene chloride 84
2. 1,1 Dichloroethylene 96
3. 1,1 i)i chl oroe thane 63
4. 1,2 L»ichl oroethylene 96

5. Chloroform 83

6. 1,2, Dichloroethane 62

7. 1,1,1 Trichloroethane 97

8. Carbon tetrachloride 117

9. Bromodichloromethane 127

10. 1,2 Dichloropropane 65

11. 1,3 Dichloropropylene 75

12. Trichloroethylene 130

13. Benzene 78

14. cis 1,3 uichloropropylene 75

15. 1,1,2 Tricnloroethane 97

16. Dibromochloromethane 127

17. 2 Chloroethylvinyl ether 63

18. Bromoform 173

19. Tetrachloroethylene 164

20. 1,1,2,2 Tetrachloroethane 83

21. Toluene 92

22. Chlorobenzene 112

23. Ethylbenzene 91

tances Research Center

ult Summary

Data File#: YOLStZ

Cone. Units: mcg/L

Scan # Area Cone. Corr Cone

211 14849 11.6 10.3

<HDL

<MDL

<HDL

<HDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<HDL

<MDL

1

1

1

1

1

1

1

1

I

1

1
_
•

1

1

•

"

1

1

.
1



I
I
I
I
I
I
I
I
I
I
I
i
I
I
I
i
i
i
i

Surrogate Results
Quantity

Compound
1. Benzene D-8

2. Toluene D-8

3. p-Bromofluorobenzene

Compound
1. 1,3-Oxathiolane

m/e
84

100

e 95

Tentatively Identified

Quantity
ni/e
60

Scan #

528

714

903

Compounds

Scan #

475

Area

47338

18824

13356

Area
-NQ-

Conc.
18.7

16.0

23.1

Cone.

Corr Cone
30. 0

30.0

30.0

Corr Cone



Environmental Trace Substances Research Center

Volatile Result Summary

I
I

Sample Source: Burns & McDonnell

Submitter ID#: D-94 I

ETSRC ID#: 8bl20511 Data File*:

Sample Matrix: Water •

Method: U.S.E.P.A. #624 •

Date Received: December 17, 1985 _

Date Analyzed: Cone, Units: mcg/L |

Analyst: C. Grazio

Compound
1. Methylene chloride
2. 1,1 Dichloroethylene

3. 1,1 Dichloroethane

4. 1,2 Dichloroethylene

5. Chloroform

6. 1,2, Uichloroethane

7. 1,1,1 Trichloroethane

8. Carbon tetrachloride

9. Bromodichloromethane

10. 1,2 Dichloropropane

11. 1,3 Dichloropropylene

12. Trichloroethylene

13. Benzene

14. cis 1,3 Dichloropropylene

15. 1,1,2 Trichloroethane
16. Dibromochloromethane

17. 2 Chioroethylvinyl ether

18. Bromoform
19. Tetrachloroethylene

20. 1,1,2,2 Tetrachloroethane

21. Toluene

22. Chlorobenzene

23. Ethyl benzene

Quanti ty
m/e
84
96

63

96

83

62

97

117

127

65

75

13U

78

75

97

127

63

173
164

83

92

112

91

*

Scan # Area Cone. Corr Cone
210 2333 9.1 11.9

<MDL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

•

1

1

1

1

1

1

1

1

1
\

1



I
Surrogate Results

I Quantity
' Compound m/e Scan # Area Cone. Corr Cone

_ 1. Benzene D-8 84 529 53026 20.9 30.0

| 2. Toluene D-B 100 715 21994 18.7 30.0

3. p-Bromofluorobenzene 95 906 14013 17.2 30.0

•
Tentatively Identified Compounds

Quantity
Compound m/e Scan # Area Cone. Corr Cone

I
I
I
I

\

I
t

I

I
i •

I
i
I
i
i

1. Acetone 258



Environmental Trace Substances Research Center

Sample Source: Burns & McDonnell

Submitter IL»#: D-y3

ETSRC IU#: 8bl2051U

Sample Matrix: Water

Method: li.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed:
Analyst: C. Orazio

Compound

1. Methylene chloride

2. 1,1 Dichloroethylene

3. 1,1 Dichloroethane

4. 1,2 Dichloroethylene

5. Chloroform

6. 1,2, Oichloroe thane

7. 1,1,1 Trichloroethane

8. Carbon tetrachloride

9. Bromodichloroniethane

10. 1,2 Dichl oropropane

11. 1,3 Dichloropropylene

12. Trichloroethylene

13. Benzene

14. cis 1,3 Uichloropropylene

15. 1,1,2 Trichloroethane

16. Dibromo chl orome thane
17. 2 Chloroethyl vinyl ether

18. Bromoform

19. Tetrachloroethylene

20. 1,1,2,2 Tetrachloroe thane

21. Toluene

22. Chlorobenzene

23. Ethylbenzene

Volatile Result Summary

Data File#: YOL.510

Cone. Units: mcg/L

Quanti ty
m/e Scan # Area Cone.

84 211 1731 6.8

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127
63

173

164

83

92

112

91

Corr Cone

10.9

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<J'luL

<ML)L

<MDL

<MDL

<MDL
<MDL

<MUL

<MDL

<HDL

<MDL

<MDL

<MDL

1

1

I
•

1

|̂
H

I
•

•

1

1

•

1

•

I
•

1

1

1

1



I
Surrogate Results

Compound

I I. Benzene D-b

2. Toluene D-8

3. p-Bromofluorobenzene

• Tentati

Compound

I

I

I

I

I
•'i

>

t

I

1

Ljuanti ty
m/e

84

100

95

y Identified

Quantity
m/e

Scan #

529

716

906

Compounds

Scan #

Area

53927

24314

15796

Area

Cone.

21.3

20.7

iy.4

Cone.

Corr Cone

30.0

30.0

30.0

Corr Cone
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i
i
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i
i
I
i
i
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GROSS ALPHA AND BETA

DECEMBER, 1985



Controls for Environmental Pollution, Inc.
P-O. BOX 5351 • Sanca Fe. New Mexico B75O2

PAGE 2

SAMPLE IDENTIFICATION
D 83

D 85

D 92

S 84

REPORT OF ANALYSIS

DATE COLLECTED TYPE OF ANALYSIS
12/12/83

12/11/83

12/12/83

12/11/85

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

ir.j ni.M! !5f ]\'•). nf <; ' ' '<•( >. i I
OUT OF STATE BOO/545-21 BB

LAB ft 85-12-462

pCi/liter
<2

3H-/-20

17+/-13
23+/-10

19+/-13
11+/-10

270+/-114
171+/-28
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I
I
I
I
I
I
I
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PRIORITY POLLUTANTS

MAY, 1986 I

I

I

I

I

I

I

I

I

I
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I
I
I
I
I
I
i
i
i
I
i
i
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ENVIRODYNE
ENGINEERS

12161 Lackland Road,
St. Louis, Missouri 63146
(314)434-6960

REPORT OF"

CLIENT: BURNS AND McDQNNELL
P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erie

PROJ. I: 3060-00377
P.O. I:

VGA COMPOUND

BENZENE
BROMOFORM
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROIOIETHANE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1, 1-DICHLDROETHYLENE
1,2-DICHLOROPROPANE
1,3-DICHLOROPROPYLENE
ETHYL BENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1, 1,2,2-TETRACHLOflOETHANE
TETRflCHLOROETHYLENE
TOLUENE
1, 2-TRANS-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHftNE
TRICHLOROETHYLENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

SURROGATE COMPOUNDS

1,2-DICHLOROETHANE-D4
TOLUENE-D8
p-BFB
ND = None Detected.

DETECTION
LIMITS
(ug/1)

5
10
5
5
5
10
10
5
5
5
1
5
10
5
5
10
10
5
10
5
5
5
5
5
5
5
10

- • •

PA6E 1 OF

S-51
(ug/1)

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

97
89
93

19

REPORT; DflTE:
SAMPLE! ANALYZED:

DATE RECEIVED:
METHODS USED:

1

S-BQ
(ug/1)

ND'
ND
ND1

NO'
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

93
87
90

D-83
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

99
85
96

July 8, 1386
IB groundwater sanples
for priority pollutants.

May 20 4 21, 1986
EPA Approved Methods

D-B9
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
10
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

87
104
122

D-90
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
6
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

94
98
108



ENVIRODYNE
ENGINEERS

REPORT OR
CLIENT: BURNS AND McDOWELL

P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

DETECTION
VOA COMPOUND

BENZENE
BROMOFORK
CARBON TETRAQLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
2-OLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROMOMETHftNE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROFTHYLENE
1,2-DICHLOROPROPANE
1,3-DICHLOROPROPYLENE
ETHYL BENZENE
METHYL BROMIDE
I€THYL CHLORIDE
METHYLENE CHLORIDE
1, 1,2,2-TETRflCHLOROETHflNE
TETRflCHLOROETHYLENE
TOLUENE
1, 2-TRANS-DICHLOROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

SURROGATE COMPOUNDS

1,2-DICHLOROETHANE-D4
TOLUENE-D8
p-BFB

LIMITS
(ug/1)

5
10
5
5
5
10
10
5
5
5
1
5
10
5
5
10
10
5
10
5
5
5
5
5
5
5
10

D-91
(ug/1)

ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

100
103
116

D-92
(ug/I)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

92
95
110

1-59
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND •
ND
ND
ND
ND
ND
7

ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

92
105
106

1-66
(ug/1)

ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

92
105
108

D-81
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

91
103
105

ND = None Detected.
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ENVIRODYNE
ENGINEERS

REPORT
CLIENT: BURNS flND McDONNELL

P.O. Box 173
Kansas City, Missouri 64141
flTTN: Ms. Mary Erio
3060-00377

F'ftGE!

DETECTION
VOft COMPOUND

BENZENE
BROMOFORM
CARBON TETRflCHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHflNE
CHLOROETHflNE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
DICHLOROBROHOMETH0C
1, 1-DICHLOROETHflNE
1,2-DICHLOROETHflNE
1, 1-DICHLOROETHYLENE
1,2-DICHLOROPROPflNE
1,3-DICHLOROPROPYLENE
ETHYL BENZENE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE CHLORIDE
1,1,2, 2-TETRflCHLOROETHflNE
TETRflCHLOROETHYLENE
TOLUENE
1, 2-TRflNS-DICHLOROETHYLENE
1,1,1-TRICHLOROETHflNE
1,1,2-TRICHLOROETHflNE
TRICHLOROETHYLENE
TRICHLOROFLUOROHETWNE
VINYL CHLORIDE

SURROGflTE COMPOUNDS

l,2-DICHLOROETmNE-D4
TOLUENE-D8
p-BFB

LIMITS
(ug/1)

5
10
5
5
5
10
10
5
5
5
1
5
10
5
5
10
10
5
10
5
5
5

. 5
5
S
5
10

S-82
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

91
105
109

S-B4
(ug/1)

ND1

ND
NO
ND;

ND:
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

90
105
107

D-B5
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

87
106
110

D-87
(ug/1)

ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

PERCENT
RECVRY

85
108
111

D-88
(ug/1)

ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

87
104
110

ND = None Detected.
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ENVIRODYNE
ENGINEERS

REPORT OR
CLIENT: BURNS AND McDONNELL

P.O. Box 173
Kansas City, Missouri 54141
flTTN: Ms. Mary Erio
3060-00377

DETECTION
VOfl COMPOUND

BENZENE
BROMOFORM
CARBON TETRAOLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CH.DROETHflfC
2-CHLOROETHYLVINYL ETHER
CH.OROFORH
DIOUJROBRQHQMETHANE
1,1-DICHLOROETHANE
1,2-DICHLORQETHANE
1, 1-DICHLORCETHYLENE
1,2-DICHLOROPROPANE
1,3-DICHLOROPROPYLENE
ETHYL BENZENE
METHYL BROMIDE
METHYL CHLORIDE
WETHYLENE CHJJRIDE
1,1,2,2-TETRACHLOROETHANE
TETRflCHLOROETHYLENE
TOLUENE
1, 2-TRANS-DICHLDROETHYLENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICH.OROETHYLENE
TRICHLOROFLUOROHETHANE
VINYL CHLORIDE

SURROGATE COMPOUNDS

1,2-DICHLORO£THANE-D4
TOLUENE-DB
p-BFB

LIMITS
(ug/1)

5
10
5
5
5
10
10
S
5
5
1
5
10
5
5
10
10
5
10
5
5
5
5
5
5
5
10

D-93
(ug/1)

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

86
106
108

D-94
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

86
102
106

D-95
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

88
102
107

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
17
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

%
93
86

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
KD
ND
ND
ND
ND
ND
ND
ND
ND
ND
15
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

98
95
108

ND = None Detected.
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ENVIRODYNE
ENGINEERS

REPORT OR
CLIENT: BURNS AND McDONNELL

P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

flCID COMPOUNDS

2-Oi.OROPHENOL
2,4-DICHLORDPHENOL
2,4-DIMETHYLPHENOL
4,6-DINITRO-o-CRESOl
2,4-DINITROPHENOL
2-NITROPHENCL
4-NITROPHENOL
p-CHLORO-i-CRESOL
PENTACH.OROPHENOL
PfCNOL
2,4,6-TRICHLOROPHENOL

SURROGATE COMPOUNDS

2-F-PHENOL
PHENOL-D6
2,4,6-TRIBROMOPHENGL

BflSE/NEUTRflL COMPOUNDS

flCENflPHTH0£
ACENAPHTHYLENE
ANTHRACENE
BENZOfaJANTHRACENE
BENZO(a)PYRENE
3,4-BENZORUQRANTHEN£
BENZO(ghi)PERYLENE
BENZOdOFLUORANTHENE
BIS (2-CHLOROETHOXY) 1€THANE

DETECTION
LIMITS
(ug/1)

10
10
10
20
50
20
50
10
10
10
10

DETECTION
LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10

S-51
(ug/1)

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

59
48
84

S-51
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

S-80
(ug/1)

ND
ND
ND ,
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

45
37
75

S-80
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-83
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

PERCENT
RECVRY

57
50
78

0-83
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-89
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

39
31
77

D-89
(ug/1)

ND
ND
ND
ND
NO
ND
ND
ND
ND

0-90
(ug/1)

NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

104
43
86

D-90
(ug/1)

ND
ND
ND
ND
ND
ND
NO
ND
ND

ND = Not Detected
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I
ENVIRODYNE |
ENGINEERS

I
REPORT OR «NP»l_YSIS —

CLIENT: BURNS flND McDONNELL

P.O. Box 173

Kansas City, Missouri &4U1

flTTN: Ms. Mary Erio
3060-00377

DETECTION
BflSE/NEUTRflL COMPOUNDS

CONT'D

BIS (2-CHLOROETHYL) ETHER
BIS (2-CHLOROISOPROPYL) ETHER
BIS<2-£THYLHEXYL)PHTHflLflTE
4-BROMOPHENYL PHENYL ETHER
BUTYL BENZYL PHTHflLflTE
2-CHLDRONftPHTHflLENE
4-CHLOROPHENYL PHENYL ETHER
CHRYSENE
DIBENZO(a,h)flNTHRflCENE
1,2-DICHLOROBENZENE
l,3-DICHLOraB£NZEN£
1,4-DICHLOROBENZENE
3,3'-DICHLOROB£NZIDINE
DIETHYL PHTHflLflTE
DIMETHYL PHTHflLflTE
DI-n-BUTYL PHTHflLflTE
2,4-DINITROTOLUENE
2,6-DINITROTOLUeC
DI-n-OCTYL PHTHflLflTE
BENZO(b)FLUORflNTHENE
1,2-DIPHENYLHYDRflZINE
FLUORANTHENE
FLUORENE
HEXflCHLOROBENZENE
HEXflCHLOROBUTflDIENE
HEXflCHLOROCYCLCPENTflDIENE
HEXflCHLOROETHflNE
INDENO(l,2,3-cd)PYRENE
ISOPHORON£
NflPHTHflLENE
NITROBENZENE
N-NITROSODI-n-PROPYUWINE
N-NITROSODIPHENYLflHINE
PKENflNTHRENE
PYRENE
1,2,4-TRICHLOROBENZENE
ND = Not Detected

LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Pfl6E 6 OF

S-51
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

19

S-BO
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

D-B3
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

D-B9
(ug/I)

ND
ND
25
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

D-90
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

I
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ENVIRODYNE
ENGINEERS
REF'ORT

CLIENT: BURNS ftND McDONNELL
P.O. Box 173
Kansas City, Missouri
ATTN: Ms. Mary Erio
3060-00377

64141

BflSE/NEUTRflL
SURROGATE COMPOUNDS

NITROBENZENE-05
2-FLUCROBIPram.
TERPHENYL-D14

PESTICIDES

ALDRIN
ALPHA-BHC
BETA-BHC
GfiMMft-BHC (LINDANE)
DELTA-BHC
CHLORDflNE
4, 4' -DDT
4, 4' -DDE
4,4'-DDD
DIELDRIN
ALPHft-ENDOSULFAN
BETA-ENDOSUIFAN
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
HEPTACHLOR
HEPTACH.OR EPOXIDE
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
TOXflPHENE

ND = Not Detected

DETECTION
LIMITS
(ug/I)

0.0018
0.0015
0.0023
0.0019
0.0024
0.0148
0.0028
0.0015
0.0015
0.0019
0.0027
0.0017
0.0021
0.0022
0.0026
0.0019
0.0019
0.036
0.013
0.133
0.062
0.023
0.012
0.034
0.437

PAGE 7 OF

PERCENT
RECVRY

59
67
98

S-51
(ug/I)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

19

PERCENT
RECVRY

55
62
73

S-80
(ug/I)

i

ND:
ND;
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

,

PERCENT
RECVRY

66
86
94

D-83
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

61
72
90

D-89
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

43
48
107

D-90
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND



ENVIRODYNE
ENGINEERS

REF-ORT OR
CLIENT: BURNS AND McDONNEU.

P.O. Box 173
Kansas City, Missouri 64141
flTTN: Ms. Mary Erio
3060-00377

REVISED 8/19/86

ACID COMPOflfflS

2-CHLOROPHENOL
2,4-DICHLOROPHENCL
2,4-DIMETHYLPHENCL
4,6-DINITRO-o-CRESQL
2,4-DINITROPHENOL
2-NITROPHENOL
4-NITROPHENOL
p-CHLORO-M-CRESOL
PENTACHLOROPHENOL
PHENOL
2,4,6-TRICHLQROPHENOL

SURROGATE COMPOUNDS

2-F-PHENOL
PHENOL-D6
2,4,6-TRIBROMOPHENOL

BASE/NEUTRAL COMPOUNDS

ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(a)ANTHRACENE
BENZO(a)PYRENE
3,4-BENZOFLUORANTHENE
BENZO(ghi)PERYLENE
BENZO<k)FLUORANTHENE
BIS (2-CHLOROETriOXY) ICTHANE

KTECTItW
LIMITS
(ug/I)

10
10
10
20
50
20
50
10
10
10
10

DETECTION
LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10

D-91
(ug/I)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

31
26
38

D-91
tug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-92
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

46
34
55

D-92
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

1-59
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

48
44
64

1-59
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

1-66
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

45
38
79

1-66
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-81
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

PERCENT
RECVRY

29
22
29

D-81
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND = Not Detected
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ENVIRODYNE
ENGINEERS

REPORT OR «N<=»L_YSIS — P-fiGE
CLIENT: BURNS flND HcDONNELL :

P.O. Box 173 i
Kansas City, Missouri 64141 '
ATTN: Ms. Mary Erio
3060-00377

1

DETECTION
BASE/NEUTRAL COMPOUNDS

CONT'D

BIS (2-CHLOROETHYL) ETHER
BIS(2-OLOROISOPROPYL)ETHER
BIS (2-ETHYLHEXYL) PHTHALATE
4-BROMOPHENYL PKENYL ETHER
BUTYL BENZYL PHTHflLflTE
2-CHLORONAPHTHflLENE
4-CHLOROPHENYL PHENYL ETHER
CHRYSENE
DIBENZO (a, h) ANTHRACENE
1,2-DICHLOROBENZENE
1,3-DICKLOROBENZENE
1,4-DICHLOROBENZENE
3,3'-OICHLOROBENZIDINE
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-n-BUTYL PHTHALATE
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
DI-n-OCTYL PHTHALATE
BENZO(b>FLUORANTHENE
1,2-DIPHENYLHYDRAZINE
FLUORANTHENE
FLUORENE
KEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYaOPENTADIENE
HEXACHLOROETHANE
INDENO(l,2,3-cd)PYRENE
ISOPHORONE
NAPHTHALENE
NITROBENZENE
N-NITROSODI-n-PROPYLAHINE
N-fllTROSODIPHENYLflHINE
PHENANTHRENE
PYRENE
1,2,4-TRICHLOROBENZENE
ND = Not Detected

LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

D-91
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND

D-92
(ug/1)

ND
ND
ND
ND
ND1

ND
ND1

ND;
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
NO
NO
ND

1-59
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

1-66
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

. ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

D-fll
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
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ENVIRODYNE
ENGINEERS
REPORT

CLIENT: BURNS AND HcDGNNELL
P.O. Box 173
Kansas City, Missouri 64141
flTTN: Ms. Mary Erio
3060-00377

1O

BflSE/NEUTRflL
SURROGATE COMPOUNDS

NITROBENZENE-D5
2-FLUOROBIPteNYL
TERPHENYL-D14

PESTICIDES

flLDRIN
ALPHA-BHC
BETA-BHC
GAMHA-BHC (LINDANE)
DELTA-BHC
CHLORDANE
4, 4' -DDT
4,4«-DDE
4,4'-DDD
DIEURIN
ALPHA-ENDOSULFAN
BETA-ENDOSULFAN
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHVDE
>€PTACHLOR
KEPTACHLOR EPOXIDE
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
TOXAPI£NE

ND = Not Detected

DETECTION
LIMITS
(ug/1)

0.0018
0.0015
0.0023
0.0019
0.0024
0.0148
0.0028
0.0015
0.0015
0.0019
0.0027
0.0017
0.0021
0.0022
0.0026
0.0019
0.0019
0.036
0.013
0.133
0.062
0.023
0.012
0.034
0.437

PA6E 10 OF

PERCENT
RECVRY

30
36
78

D-91
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

19

PERCENT
RECVRY

51
60
73

D-92
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

59
73
81

1-59
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

58
71
87

1-66
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

44
48
99

D-81
(ug/1)

ND
ND
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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ENVIRODYNE
ENGINEERS

REPORT
CLIENT: BURNS AND McDONNELL

P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

1 1
REVISED 8/19/86

flCID COMPOUNDS

2-CHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIt€THYLPHENOL
4,6-DINITRO-o-CRESOL
2,4-DINITROPHENOL
2-NITROPt£NOL
4-NITROPHENOL
p-CHLORO-it-CRESOL
PENTACHLOROPHENOL
PHENOL
2,4,6-TRICHLOROPHENOL

SURROGATE COMPOUNDS

2-F-PHENCL
PHENOL-D6
2,4,6-TRIBROMOPHENOL

BASE/NEUTRAL COMPOUNDS

ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO( a) ANTHRACENE
B£NZO(a)PYRENE
3,4-BENZOFLUORANTHENE
BENZO(ghi)PERYLENE
BENZO(k)FLUORANTHEN£
BIS(2-CHLORCETHOXY)METHANE

DETECTION
LIMITS
(ug/1)

10
10
10
20
50
20
50
10
10
10
10

DETECTION
LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10

S-82
(ug/1)

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

22
21
34

S-B2
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

S-84
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

35
28
43

S-84
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-85
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

30
27
38

D-85
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-87
(ug/1)

ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

PERCENT
RECVRY

42
36
71

D-87
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-88
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

30
23
36

D-8B
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND = Not Detected

PAGE 11 OF 19



I
ENVIRODYNE I
ENGINEERS

REPORT OF ftN«L_YSIS —
aiENT: BURNS AND McDONNELL

P.O. Box 173 _
Kansas City, Missouri 64141 •
ATTN: Ms. Mary Erio
3060-00377

DETECTION
BASE/NEUTRAL COMPOUNDS

CONT'D

BIS (2-CHLOROETHYL) ETHER
BIS (2-CHLOROISOPROPYL) ETHER
BIS (2-ETHYLHEXYL) PHTHflLflTE
4-BROWJPHENYL PHENYL ETHER
BUTYL BENZYL PHTHflLflTE
2-CHLORONflPHTHflLENE
4-CHLOROPHENYL PHENYL ETHER
CHRYSENE
DIBENZO(a,h)ftNTHRACENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
3,3'-DICHLOROBENZIDINE
DIETHYL PHTHflLflTE
DIMETHYL PHTHflLflTE
DI-n-BUTYL PHTHflLflTE
2,4-DINITROTOLUENE
2,6-DINITROTCLUENE
DI-rHJCTYL PHTHflLflTE
BENZO(b)FLUORflNTHENE
1,2-DIPHENYLHYDRflZINE
FLUORflNTHENE
FLUORENE
HEXflCHLOROBENZENE
HEXflCHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXftCHLORQETHANE
INDENO<l,2,3-cd)PYRENE
ISOPHORONE
NAPHTHALENE
NITROBENZENE
N-NITROSODI-n-PROPYLAMINE
N-NITROSODIPHENYLftMINE
PHENflNTHRENE
PYRENE
1,2,4-TRICHLOROBENZENE
NO = Not Detected

LIMITS
(ug/1)
m ' '.— • J

10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

PAGE 12

S-82
(ug/1)

NO
ND
NO
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OF 19

S-84
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND

0-85
(ug/1)

ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO.
ND
NO
NO"
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND

D-87
(ug/1)

NO
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
ND

D-88
(ug/1)

ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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I
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ENVIRODYNE
ENGINEERS
REPORT

CLIENT: BURNS AND McDONNELL
P.O. Box 173
Kansas City, Missouri 64141
ATTN: Ms. Mary Erio
3060-00377

BASE/NEUTRAL
SURROGATE COMPOUNDS_______________________ _________

NITROBENZENE-OS
2-aUOROBIPJ£NYL
TERPJ£NYL-D14

PESTICIDES

ALDRIN
ALPHA-BHC
BETft-BHC
6AMMA-BHC (LINDANE)
DELTA-BHC
CHLORDANE
4, 4' -DDT
4, 4' -DDE
4, 4' -ODD
DIELDRIN
ALPHA-ENDOSULFAN
BETA-ENDOSULFAN
ENDOSULFAN SULFATE
ENDRIN
ENDRIN ALDEHYDE
HEPTftCROR
ÊPTADLOR EPOXIDE
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
TOXAPHENE

ND = Not Detected

DETECTION
LIMITS
(ug/1)

0.0018
0.0015
0.0023
0.0019
0.0024
0.0148
0.0028
0.0015
0.0015
0.0019
0.0027
0.0017
0.0021
0.0022
0.0026
0.0019
0.0019
0.036
0.013
0.133
0.062
0.023
0.012
0.034
0.437

PAGE 13 OF

PERCENT
RECVRY_______
_ —
72
79
96

S-82
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

19

PERCENT
RECVRY

i
T~

72
73
85

S-84
(ug/1)

ND
ND1

ND1

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND

!

PERCENT
RECVRY_______
~

39
58
91

D-S5
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

.
—73
77
92

D-87
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
M>
ND

PERCENT
RECVRY'

~

84
87
91

D-88
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



ENVIRODYNE
ENGINEERS

REPORT OF"
CLIENT: BURNS AND McDONNELL

P.O. Box 173
Kansas City, Missouri 64141
flTTN: Ms. Mary Erio
3060-00377

ACID COMPOUNDS

2-CHLORCPHENOL
2,4-DICHLOROPKENOL
2,4-DinETHYLPHENOL
4,6-DINITRO-o-CRESOL
2,4-DINITROPHENOL
2-NITROPHENGL
4-WTROPHENOL
p-CHLORO-»-CRESOL
PENTAOLOROPHENOL
PHENOL
2,4,6-TRICHLOROPHENOL

SURROGATE COMPOUNDS

2-F-PHENOL
PKENOL-D6
2,4,6-TRIBRQWCPHENOL

BASE/NEUTRAL COMPOUNDS

ACENAPHTKENE
ACENAPHTHYLENE
ANTHRACENE
BEN20 (a) ANTHRACENE
BENZO(a)PYRENE
3,4-BENZOFLUORANTHENE
BENZOCghiJPERYLENE
BENZO(l<)aUORANTHENE
BIS (2-CHLOROETHOXY) METHANE

DETECTION
LIMITS
(ug/1)

10
10
10
20
50
20
50
10
10
10
10

DETECTION
LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10

D-93
(ug/1)

ND
KD
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

63
53
92

D-93
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-94
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

49
39
87

D-94
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

D-95
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY
TT~=SS=

59
44
92

D-95
(ug/1)

ND
ND
ND
ND
ND
ND
ND
NO
ND

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

61
50
93

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

-:ss

56
46
93

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND = Not Detected

PA6E 14 OF 19
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ENVIRODYNE
ENGINEERS

REEF'ORT OF" «IM«L_YS I S —
CLIENT: BURNS flND McDONNELL

P.O. Box 173
Kansas City, Missouri 64141 ;
flTTN: Ms. Mary Erio I
3060-00377

DETECTION i
BflSE/NEUTRflL COMPOUNDS

CONT'D

BIS (2-CHLOROETHYL) ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS (2-ETHYLHEXYL) PHTHflLflTE
4-BRONOPHENYL PHENYL ETHER
BUTYL BENZYL PHTHflLflTE
2-CHLORONflPHTHflLENE
4-CHLOROPHENYL PffcNYL ETHER
CHRYSENE
DIBENZO(a,h)flNTHRftCENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
3,3I-DICHLOROBENZIDINE
DIETHYL PHTHflLflTE
DIMETHYL PHTHflLflTE
DI-tt-BUTYL PHTHflLflTE
2,4-DINITROTOLUENE
2,5-DINITROTOLlBE
DI-n-OCTYL PHTHflLflTE
B£NZO(b)FLUORflNTHENE
1,2-DIPHENYLHYDRflZINE
FLUORflNTHENE
FLUORENE
HEXflCHLOROBENZENE
HEXflCHLOROBUTADIENE
HEXflCHLOROCYCLOPENTflDIENE
HEXflCHLOROETHANE
INDENO(l,2,3-cd)PYRENE
ISOPHORONE
NflPHTHflLENE
NITROBENZENE
N-NITROSODI-n-PROPYLflMf£
N-NITROSODIPHENYLfl«INE
PHENflNTHRENE
PYRENE
1,2,4-TRICHLOROBENZENE
ND = Not Detected

LIMITS
(ug/1)

10
10
10
10
10
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

PftGE 15

D-93
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

OF 19

0-94
(ug/1)

ND '
ND:
ND !

ND
ND
ND ,
ND.^
ND
ND
ND
ND •
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND .
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND .

- .

D-95
(ug/1)

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
NO
ND
ND

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

L.BLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND



ENVIRODYNE
ENGINEERS

REPORT OR
CLIENT: BURNS AND fcDONNELL

P.O. Box 173
Kansas City, Missouri

ATTN: Ms. Mary Erio

3060-00377

— P'PIGEI 1&

BASE/NEUTRflL
SURROGATE COMPOUNDS

NITROBENZENE-OS
2-RUOROBIPHENYL
TERPfOm.-D14

PESTICIDES

ALDRIN
ALPHft-BHC
BETft-BHC
BflMMfl-BHC (LINDANE)
DELTA-BHC
CHLORDftNE
4, 4' -DDT
4, 4' -DDE
4,4'-DDD
DIELDRIN
ALPHA-ENDOSULFAN
BETA-ENDOSULFAN
ENDOSLJLFAN SULFflTE
ENDRIN
ENDRIN ALDEHYDE
f£PTACH.OR
HEPTACHJ3R EPOXIDE
PCB-1242
PCB-1254
PCB-1221
PCB-1232
PCB-1248
PCB-1260
PCB-1016
TOXAPHENE

ND = Not Detected

DETECTION
LIWTS
(ug/1)

0.0018
0.0015
0.0023
0.0019
0.0024
0.0143
0.0028
0.0015
0.0015
0.0019
0.0027
0.0017
0.0021
0.0022
0.0026
0.0019
0.0019
0.036
0.013
0.133
0.062
0.023
0.012
0.034
0.437

PAGE 16 OF

PERCENT
RECVRY

77
85
92

D-93
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND

19

PERCENT
RECVRY

71
76
90

D-94
(ug/1)

NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

54
60
81

D-95
(ug/1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
NO
ND
NO
NO
ND
ND
NO
ND
NO
NO
ND
ND

PERCENT
RECVRY

68
73
85

LBLK.
(ug/1)

ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

PERCENT
RECVRY

53
60
79

LBLK.
(ug/1)

NO
ND
ND
ND
ND
ND
ND
NO
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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ENVIRODYNE
ENGINEERS
REPORT OR «NP»I_.YSIS —

CLIENT: BURNS AND McDONNELL
P.O. Box 173
Kansas City, Missouri 64141
flTTN: Its. Mary Erio
3060-00377

6RQUN6WATER
SAMPLE

S-51
S-80
D-B3
D-69
D-90

D-91
D-92
1-59
1-66
D-fll

S-82
S-84
D-85
D-87
D-88

D-93
D-94
D-95

TOTAL
CYANIDE
(ug/1)

( 5
< 5
< 5
( 5
7

< 5
< 5
( 5
< 5
< 5

< 5
< 5
< S
< 5
( 5

< 5
< 5
( S

TOTAL
W€NOLS
<»g/l)

{ 0.002
< 0.002
< 0.002
( 0.002
< 0.002

< 0.002
( 0.002
( 0.002
< 0.002
< 0.002

< 0.002
( 0.002
< 0.002
< 0.002
< 0.002

< 0.002
( 0.002
( 0.002

PAGE 17 OF 19



I
ENVIRODYNE •
ENGINEERS

REPORT OF ANALYSIS - PftGE 13
CLIENT: BURNS AND PicDGNNELL REVISED JULY 31,1386

P.O. Box 173
Kansas City, Missouri 64141
flTTN: Ms. Mary Erio
3060-00377

GROUNGWATER
SflHPLE

S-51
S-30
D-83
D-89
D-90

D-91
D-92
1-59
1-66
D-81

S-82
S-84
D-85
D-87
D-88

D-93
D-94
D-95

Sb
(Big/1)

0.017
0.029
0.034
0.026
0.008

0.026
0.020
0.035
0.013
0.034

0.040
0.024
0.025
0.021
0.041

0.116
0.022
0.011

As
ing/1)

< 0.002
< 0.002
< 0.002
( 0.002
< 0.002

0.004
< 0.002
< 0.002
< 0.002
< 0.002

< 0.002
0.009
0.008

( 0.002
0.009

< 0.002
< 0.002
0.006

Be
(fag/1)

< 0.001
( 0.001
( 0.001
< 0.001
( 0.001

< 0.001
( 0.001
( 0.001
< 0.001
< 0.001

< 0.001
< 0.001
< 0.001
.< 0.001
( 0.001

( 0.001
< 0.001
< 0.001

Cd
(ng/1)

< 0.001
( 0.001
< 0.001
( 0.001
< 0.001

< 0.001
\ 0.001
( 0.001
( 0.001
< 0.001

! 0.001
0.001

( 0.001
( 0.001
< 0.001

( 0.001
< 0.001
< 0.001

Cr
img/1)

( 0.004
( 0.004
< 0.004
< 0.004
( 0.004

( 0.004
< 0.004
( 0.004
( 0.004
{ 0.004

( 0.004
( 0.004
( 0.004
( 0.004
< 0.004

< 0.004
< 0.004
< 0.004

Cu
(rag/1)

( 0.004
0.005
0.004

< 0.004
0.007

0.01
0.009
0.011
0.009
0.008

0.04
0.01
0.005
0.011
0.007

0.01
0.004
0.004

Pb
(rsg/1)

< 0.005
< 0.005
( 0.005
< 0.005
< 0.005

0.013
< 0.005
< 0.005
< 0.005
( 0.005

< 0.005
< 0.005
( 0.005
< 0.005
< 0.005

( 0.005
0.007

( 0.005

PAGE 18 OF 19
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Sb = Antimony; As = Arsenic; Be = Berylliua; Cd = Cadniua; Cr = Chroniua I
Cu = Copper; Pb = Lead
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ENVIRODYNE
ENGINEERS

REPORT OF RNflLYSIS - PAGE 13
CLIENT: BURNS AND ffcDCNNELL

P.O. Box 173
Kansas City, Missouri 64141
flTTN: Ms. Nary Erio
3060-00377

REVISED JULY 31,1336

SRQUNGUATER
SftMPLE

S-51
S-80
D-83
D-89
C-90

D-91
D-92
1-59
1-66
D-B1

s-82
S-84
D-85
D-87
D-88

D-93
D-34
D-95

Hg
(ug/1)

< 0.2
( 0.2
< 0.2
< 0.2
( 0.2

< 0.2
< 0.2
< 0.2
< 0.2
< 0.2

< 0.2
( 0.2
< 0.2
< 0.2
( 0.2

( 0.2
< 0.2
( 0.2

Ni
(ng/1)

( 0.004
( 0.004
0.011
0.007
0.007

0.024
0.019
0.02

< 0.004
0.006

0.062
o.ooa
0.013
0.015
0.011

0.012
< 0.004
0.004

Se

(BO/1)

< 0.002
< 0.002
< 0.002
< 0.002
( 0.002

< 0.002
( 0.002
( 0.002
< 0.002
< 0.002

( 0.002
( 0.002
( 0.002
( 0.002
( 0.002

( 0.002
( 0.002
( 0.002

fig
(ng/1)

0.002
0.004
0.005
0.004

< 0.002

0.004
0.007
0.007
0.003
0.005

0.006
0.004
0.005
0.006
0.005

0.004
0.003
0.003

Tl
(Big/1)

0.005
0.010
0.013
0.010
0.005

0.009
0.015
0.019
0.009
0.012

0.016
0.007
0.009
0.013
0.009

0.027
0.008
0.008

Zn
(ng/1)

2
0.01
0.02
0.04

< 0.002

0.02
0.02
0.01
0.01
0.02

0.03
0.03
0.01
0.01
0.04

< 0.002
0.01
0.07

Hg = Mercury; Ni = Nickel; Se = Selemua; fig = Silver; Tl = Thallium
Zn = Zinc

attachment I "STRNDflRD CLflUSHS" is included herein by reference.

APPROVED:
PAGE 19 OF 19
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^ ! ENGINEERS

REPORT

CLIENT: BURNS AND McDONNELL
P.O. Box 173
Kansas City, Missouri
ATTN: Ms. Nary Erio

PROJ. 1: 3060-00377
P.O. »:

ACID COMPOUNDS

2-CH.OROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
4,6-DINITRO-o-CRESOL
2,4-DINITROPHENOL
2-NITROPHENDL
4-NITROPHENOL
p-CHLORO-ffl-CRESOL
PENTACHLOROPHENOL
PHENOL
2,4,6-TRICHLOROPHENOL

SURROGATE COMPOUNDS

2-F-PHENOL
PHENOL-D6
2,4,6-TRIBROMOPHENOL

OR 0

64141

DETECTION

LIMITS

(ug/1)

10
10

10

20
50
20
50
10
10

10

10

12161 Lackland Road,
Si. Louis, Missouri 63M6
(314)434-6960

NftLYSIS

REPORT DATE: August 22,1386

SAMPLE ANALYZED: Lab Blank data from acid

extractable organics reruns.

DATE RECEIVED: N/A

METHODS USED: N/A

LAB LAB

BLANK BLANK

(ug/1) (ug/1)

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

PERCENT PERCENT

RECVRY RECVRY

32 41

26 33

25 30f
I
I
i
f

The lab blank data free the orininal acid/base-neutral analyses can be found
on pages 14, 15, and 16 of our July 8,1386 report to you.

APPROVED:
PAGE 1 OF 1 .
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flTTflCHMENT I - STflNDflRD CLAUSES

ENVIRODYNE ENGINEERS, INC.

CLIENT: BURNS fiND McDONNELL REPORT DATE: JULY 8,1986

The testing services provided herein have been perforoed, findings obtained,
and reports prepared in accordance with generally accepted testing laboratory
principles and practices. This warranty is in lieu of all other warrenties,
either expressed or inplied.

These tests Mere conducted in accordance with the standards and procedures
specified. Interpretations of the results should take into account that
there is a generally recognized and accepted degree of error associated with
these and all laboratory analytical tests.

These analyses have been nade (tests performed) and report prepared based
upon the specific sanple(s) provided to us by the client or his/her
representative for testing. We assume no responsiblity for variations in
quality, conposition, appearance, performance, etc. or any other feature of
siBilar subject Batter produced, nanufactured, fabricated, etc. by persons
or under conditions over which we have no control.

Sanples dill not be held by the laboratory for oore than 60 days after the
date of receipt. Any extension of this time oust be evidenced by written
agreement between the laboratory and the client.

This REPORT OF ANALYSIS is furnished in strict confidence for the exclusive
use of the client and his/her representatives, and no distribution of all
or part of the report shall be Bade to third parties without the prior
written approval of Envirodyne Engineers, Inc. (EEI).
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MAY, 1986
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'7TTO Oak Ridge
-iLtjn Associated Post Office Box 117

Universities Oak Ridge. Tennessee 37831 -0117

May 27, 1986

Manpower Education
Pesearch.
•>.• s-c-

Dr. Germain LaRoche
Uranium Fuel Licensing Branch
Division of Fuel Cycle and Material Safety
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: GROSS ALPHA AND GROSS BETA RESULTS - WEST LAKE LANDFILL WELLS

Dear Dr. LaRoche:

Enclosed are the results of our gross alpha and gross beta analyses,
performed on 32 well water samples, collected May 7 and 8 at the West Lake
Landfill site near St. Charles, Missouri. As can be noted, many of the samples
exceed the 5 pCi/1 gross alpha level requiring isotopic analyses. Therefore,
analyses for Ra-226, Ra-228, isotopic uranium, and isotopic thorium have been
initiated; results of these analyses will be available in about 3 weeks.

If you have any questions, please contact me at FTS 626-3305.

Sincerely,

James D. Berger
Program Manager
Radiological Site Assessment Program

JDB/clt

cc: W. Crow - NMSS
S. Banerji - University of Missouri (Columbia)

Enclosures
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GROSS ALPHA AND GROSS BETA CONCENTRATIONS
IN WELL WATER SAMPLES: MAY 7-8, 1986

WEST LAKE LANDFILL
ST. LOUIS, MISSOURI

Well3

Identification

50
51
52
53
54
55
56
58
59
60
61
62
65
66
67
68
72
73
75
76
80
81
82
83
84
87
88
89
90
92
93
94

Date
Sampled

5/8
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/7
5/8
5/8
5/7
5/8
5/8
5/7
5/7
5/7
5/8
5/8
5/8
5/8
5/7
5/8
5/7
5/7

Depth To
Waterb

(m)

5.0
3.8
3.2
3.3
15.5
11.5
12.8
14.0
d
3.5
4.5
4.2
1.9
1.9
1.5
4.4
10.0
8.4
7.6
13.8
5.3
4.8
5.1
3.9
7.0
9.4
8.6
7.5
4.1
13.1
4.7
2.1

Radioactivity Concentrations (pCi/1)
Gross Alpha

2.23 ± 1.07C

2.24 ± 1.12
1.88 ± 0.83
10.6 ± 1.8
4.35 ± 2.08
4.84 ± 1.42
5.69 ± 1.41
5.76 ± 1.34
11.3 ± 3.3
14.3 ± 1.9
3.33 ± 0.94
5.55 ± 1.26
3.53 ± 1.17
1.75 ± 0.96
8.42 ± 1.69
0.90 ± 1.65
1.39 ± 1.23
6.50 ± 1.53
10.5 ± 2.9
3.60 ± 1.28
8.28 ± 2.19
7.91 ± 1.77
17.0 ± 5.5
8.99 ± 1.77
13.1 ± 4.2
1.47 ± 1.44
10.7 ± 2.5
3.73 ± 1.27
2.23 ± 0.92
7.25 ± 1.88
7.42 ± 1.99
1.62 ± 0.89

Gross Beta

7.45 ± 1.36
4.37 ± 1.30
7.51 ± 1.16
15.5 ± 1.7
14.4 ± 3.1
13.9 ± 1.7
11.9 ± 1.6
14.6 ± 1.6
45.7 ± 4.4
19.0 ± 1.9
14.0 ± 1.4
10.1 ± 1.3
7.39 ± 1.40
9.94 ± 1.38
7.10 ± 1.55
1.91 ± 2.83
4.60 ± 1.65
7.72 ± 1.57
22.3 ± 3.5
6.89 ± 1.77
13.3 ± 2.5
15.6 ± 1.9
46.8 ± 6.6
17.8 ± 2.1
27.3 ± 4.7
7.22 ± 2.36
17.7 ± 2.7
9.10 ± 1.55
6.81 ± 1.52
11.3 ± 2.5
21.7 ± 2.9

aRefer to attached Figure.
t>As measured below ground surface.
cErrors are 2o based only on counting statistics,
^Depth not determined.
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Sample Source: Burns & McDonnell

Submitter It)#: D-38

ETSRC ID#: 85120506

Sample Matrix: Water

Method: U.S.E.P.A. #624

Date Received. December 17, 1985

Date Analyzed:

Analyst. C. Orazio

Compound

1. Methylene chloride
2 1,1 Dichloroethylene

3. 1,1 Liichloroe thane
4. 1,2 Dichloroethylene

5. Chloroform

6. 1,2, Dichloroethane

7. 1,1,1 Trichloroethane
8. Carbon tetrachloride

9. Bromodichloromethane

10. 1,2 Dichloropropane

11. 1 3 uichloropropylene

12. Trichloroethylene

13. Benzene

14. cis 1,3 Dichloropropylene

15. 1,1,2 Trichloroethane

16. Dibromochloromethane

17. 2 Chioroethylvinyl ether

18. Bromoform

19. Tetrachloroethylene

20. 1,1,2,2 Tetrachloroethane

21. Toluene

22. Chlorobenzene

23. Ethyl benzene

al Trace Substances Research Center

Volatile Result Summary

Data File#: VOL506

i

Cone. Units mcg/L

Quantity
m/e Scan # Area Cone.

84 209 5464 5.2

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

•

Corr Cone
6.1

<MUL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MOL

<MUL

<MDL

<MDL

<MDL

<MDL

<MDL

1

1

1

|

1

1

1

1

1

1

1

1

1

1

1

i
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Surrogate Results

Quantity
m/e

84

100

95

Scan #

528

715

905

Area
69364

31487

22001

Cone.

30.6

31.9

35.2

Corr ConeCompound

1. Benzene D-8

2. Toluene D-8

3. p-Bromofluorobenzene

Tentatively Identified Compounds

Quantity
Com pound ni/e Scan # Area Cone. Corr Cone

1. Acetone 58 227 -NQ-
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Environmental Trace Substances Research Center

Sample Source: Burns & McDonnell
Suomitter ID#:
ETSKC ID#:
Sample Matrix: Water
Method: U.S. E. P. A. #624
Date Received: December 17, 1985
Date Analyzed:
Analyst: C. Urazio

•
Compound

1. Methylene chloride
2. 1,1 Dichloroethylene

3. 1,1 Dichloroethane
4. 1,2 uichloroethylene

5. Chloroform
6. 1,2, Dichloroethane
7. 1,1,1 Trichloroethane
b. Carbon tetrachloride

9. Bromodicnloromethane
10. 1,2 Dichloropropane
11. 1,3 Dichloropropylene
12. Trichloroethylene
13. Benzene
14. cis 1,3 Dichloropropylene
15. 1,1,2 Trichloroethane
16. Dibromochlorome thane

17. 2 Chi oroethyl vinyl ether
18. Bromoform
19. Tetrachloroethylene
20. 1,1,2,2 Tetrachloroethane

21. Toluene
22. Chlorobenzene
23. Ethylbenzene

Volatile Result Summary

Detection Limits

bata File#:

Cone. Units: mcg/L

Qantity
m/e Scan # Area
84

96

63

96

83

62

97

117

127

65

75

130

78

75

97

127

63

173

164

83

92

112

91

Cone Corr Cone

2.5

2.5

4.0

1.5

2.5

2.5

3.0

2.b

2.0

5.0

4.0

1.5

4.0

2.5

4.0

2.b

5.0

4.0

3.0

5.5

5.0

5.0

6.0

i



Sample Source: Burns & McDonnell

Submitter ID#: D-81

ETSRC ID#: 85120501

Sample Matrix. Water

Method: U.S.E.P.A. #624

Date Received: December 17, 1985

Date Analyzed:

Analyst: C. Orazio

Quantity
Compound m/e

1. Methylene chloride 84

2 1,1 Dichloroethylene 96

3. 1,1 Dichloroethane 63

4. 1,2 Dichloroethylene 96

5. Chloroform 83

6. 1,2, Dichloroethane 62

7. 1,1,1 Trichloroethane 97

8. Carbon tetrachloride 117

9. Bromodichloromethane 127

10. 1,2 Dichloropropane 65

11. 1,3 Dichloropropylene 75

12. Trichloroethylene 130

13. Benzene 78

14. cis 1,3 Dichloropropylene 75

15. 1,1,2 Trichloroethane 97

16. Dibromochloromethane 127

17. 2 Chioroethylvinyl ether 63

18. Bromoform 173

19. Tetrachloroethylene 164

20. 1,1,2,2 Tetrachloroethane 83

21. Toluene 92

22. Chlorobenzene 112

23. Ethyl benzene 91

tances Research Center

jl t Summary

Data File#: VOL. 50JB

Cone. Units; mcg/L

Scan # Area Cone. Corr Cone

209 27740 26.3 23.3

<MDL

<MDL

<MUL

<MDL

<MDL
<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<HDL

<HDL

<MDL

<MOL

<MDL
<MDL

<MDL
<MDL

1

1

1

1

1

1

1

1

1

1

1

1

I

1

1

I

1

1

1
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Result Summary Sheet

Submitter ID: Burns and McDonnel # E>- «=?<•* oR

ETSRC ID: 5120528 R. Data File:

Sample Matrix: Water
Analytes: Priority pollutant phenols
Method: EPA604 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

C-C-oc \Xnrvit*> Y-OC.Q. A

Quantity

Compound m/e Scan # Area

1. Phenol

2. 2-Chlorophenol

3. 2-Nitrophenol

4. 2,4-Dimethylphenol

5. 2,4-Dichlorophenol

6. 4-Chloro, 3-Me thy 1 phenol

7. 2,4,6-Trichlorophenol

8. 2,4-Dinitrophenol

9. 4-Nitrophenol

10. 4,6-Dinitro, 2-Methylphenol

11. Pentachlorophenol

Phenol D-5 (Surrogate) rec

A5120528

Cone Corr Cone

<MDL

<MDL

<MDL

. <MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<1DL

<MDL

21.2%



1.
2

3.

4.

5.

6.

7.

8.

9.

10.

11.

Result Summary Sheet

Submitter ID: Burns and McDonnel # 2>-qs~ OR

ETSRC ID: 5120529 R. Data File: A5120529

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA604 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

CXJVIC. • l/l-nlti ". -r*\C.CL\ L.

Quantity

Compound m/e Scan # Area Cone Corr Cone

Phenol <MDL

2-Chlorophenol <MDL

2-Nitrophenol <MDL

2,4-Dimethylphenol <MDL

2,4-Dichlorophenol <MDL

4-Chloro, 3-Me thy 1 phenol <MuL

2,4,6-Trichlorophenol <MDL

2,4-Dinitrophenol <MDL

4-Nitrophenol <MDL

4,6-Dinitro, 2-Methylphenol <MDL

Pentachlorophenol <MDL

Phenol D-5 (Surrogate) rec 36.72

1

1

1

1

I
•

1

1

•
•

1

1

•

"

1

1

1

1

1

1

1
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Result Summary Sheet

Submitter ID: Burns and McDonnel # l>-9f CK (J>u-f>)

ETSRC ID: 5120525d R. Data File:

Sample Matrix: Water

Analytes: Priority pollutant phenols
Method: EPA604 - GC/MS
Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio
Ce«cU^: -^

Quantity

Compound m/e Scan # Area

Phenol
2-Chlorophenol

2-Nitrophenol
2,4-Dimethylphenol

2,4-Dichlorophenol
4-Chloro, 3-Methyl phenol

2,4,6-Trichlorophenol
2,4-Dinitrophenol

4-Nitrophenol
4,6-Dinitro, 2-Methyl phenol

Pentachlorophenol

Phenol D-5 (Surrogate) rec

A5120525U

Cone Corr Cone

<MDL

<MDL

<MDL

<f1DL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

<MDL

20.82



Result Summary Sheet 1

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Submitter ID: Burns and McDonnel # D-^t- OR (SbK)

ETSRC ID: 51205^4? R. Data File: 512052405

Sample Matrix: Water

Analytes: Priority pollutant phenols

Method: EPA6U4 - GC/MS

Date Recieved/Analyzed: Dec. 1986/Jan. 1, 1986

Analyst: Carl Orazio

0,-nc.U-nife: ™e^<-

Quanti ty

Compound m/e Scan # Area Cone Corr Cone

Phenol 2593 6.8

2-Chlorophenol <MDL

2-Nitrophenol 739 4.8
2, 4-Diine thy! phenol <MDL

2,4-Dichlorophenol <MDL

4-Chloro, 3-Me thy 1 phenol 678 19.0

2,4,6-Trichlorophenol <MDL

2,4-Dinitrophenol <MDL

4-Nitrophenol 475 4.5

4,6-Dinitro, 2-Me thy 1 phenol <MDL

Pentachlorophenol 5708 19.0

Phenol D-5 (Surrogate) rec

1

1

1

1

1

1

I

1

1

1

1

1

1

1
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.4C^:^̂ ^;î liiJ®!?"

--v V* \ v ' '•• •• • \ • -aL Y^^O ̂ 2>' - ^^''-'̂ ^r-^^^&^
1IS®J^^*^.;

' ' ' '

~ ' ^

V i ./

®£&^^
' '••- '•'$*£',$&• , V",

'it. "*v S-̂ fS"* \ / I - ^^ ' '^^-^r^go j -v.-
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ABSTRACT

This report presents the results of a radiological

survey of the West Lake Landfill, St. Louis County,

Missouri, performed by Radiation Management Corporation

during the spring and summer of 1981. Measurements were

made to determine external radiation levels, concentrations

of airborne contaminants and the identity and concentrations

of subsurface deposits. Results indicate that large volumes

of uranium ore residues, probably originating from the

Hazelwood, Missouri, Latty Avenue site, have been buried at

the West Lake Landfill. Two areas of contamination,

covering more than 15 acres and located at depths of up to

20 feet below the present surface, have been identified.

There is no indication that significant quantities of

contaminants are moving off-site at this time.
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In August 1980, Radiation Management Corporation (RMC),

under contract to the U. S. Nuclear Regulatory Commission

(NRC), performed radiological evaluations of four burial

I grounds[l]. The first of these sites selected for

evaluation was the West Lake Landfill in St. Louis County,

I Missouri. An initial site visit was completed in August

• 1980, and a preliminary radiological survey was completed

in November 1980. The detailed radiological evaluation was

I performed in the spring and summer of 1981.

• The purpose of this survey was to clearly define the

radiological conditions of the West Lake Landfill site. The

| results of this survey should be sufficient to allow an

_ engineering evaluation to be performed to determine whether

• remedial actions should and can be taken.

• The methods used to evaluate this site include the

• following:

1) measurement of external gamma exposure

I rates 1 meter above the surfaces and

beta-gamma count rates 1 cm above

" surfaces;

• 2) measurement of radionuclide concentrations

in surface soils;

I 3) measurement of radionuclide concentrations

_ in subsurface deposits;

• 4) measurement of gross activity and

I
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radionuclide concentrations in surface and

subsurface water samples;

5} measurement of radon flux emanating from

surfaces;

6} measurement of airborne radioactivity; and

7) measurement of gross activity in

vegetation.

These measurements were performed on-site using two

mobile facilities designed by RMC. A small number of

samples were returned to the RMC radiological laboratories

in Philadelphia for analysis for nuclides which could not be

detected in the field, and for quality assurance checks on

the field measurements. A set of reference background

measurements were made at three locations in the St. Louis

area/ near West Lake Landfill. In addition, a series of

non-radiological measurements were performed to identify

the possible presence of toxic or hazardous agents known or

believed to have been buried at this landfill.
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The West Lake Landfill is located on St. Charles Rock

• Road just west of the Taussig Road intersection in

• Bridgeton, Missouri. The site is about one (1) mile

northwest of. Route 270 and approximately 1-1/2 miles east of

I the Missouri River. It is located in a combined

rural-industrial area, and is bounded on three sides by farm

• land and on the fourth by St. Charles Rock Roadf beyond

• which are located several commercial and industrial

establishments. The nearest residential area is a trailer

I park located about 3/4 of a mile southeast of the landfill.

I The site is approximately 200 acres and consists of a

quarry, stone and limestone processing and storage areas,

I and several active and inactive landfills (Figure 1), which

• are open to the public during normal working hours. West

Lake Landfill keeps track of entries for the purpose of

I assessing fees for disposal; however, access is not

controlled for other reasons. Users are prohibited from

I disposing of hazardous materials at this site by current

• Missouri state law.

_ Studies indicate the landfill is on the alluvial

floodplain of the Missouri River. This fact prompted

I the Missouri Geological Survey, in 1973, to propose

classification of the site as hazardous under the then

I

I

existing operating procedures. In addition, samples from

perimeter monitoring wells taken in 1977 and 1978



I
indicated some movement of leachate into monitoring wells,

I based on chemcial (not radiological) analyses. However,

_ recent studies by the Department of Natural Resources

• indicate little or no surface or sub-surface movement of

• materials from the site [2]. Leachate from the active

sanitary landfill is collected and treated on-site. At

J this time there is no evidence of significant ground water

contamination; however, geological reports indicate a

• potential for such problems.

I

•

In May 1976, the St. Louis Post-Dispatch [3] printed a

story alleging that radioactive material had been

erroneously dumped in the West Lake Landfill in 1973. The

I source of this material was identified as the Cotter

Corporation, Hazelwood, Missouri, Latty Avenue Site.

An NRC investigation conducted by Region III in 1976

I [4] concluded that about 7 tons of U308, contained in 8700

_ tons of leached barium sulfate residues, had been mixed with

™ about 39,000 tons of soil at Latty Avenue and the entire

• volume disposed of at the West Lake Landfill. The earlier

study by the Post- Dispatch (1976) claimed only 9000 tons

| (presumably the leached barium sulfate residues) had been

• buried, and that the remaining material had not been

disposed of at West Lake. The Post-Dispatch alleged that

I the contractor hauling the dirt had admitted falsifying

invoices for about 40,000 tons of soil. Discussions with

I

I

site personnel indicated that a large quantity of soil from

Latty Avenue had indeed been dumped at West Lake, although
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I
• the exact amount was unknown.

A fly-over radiological survey (ARMS flight), performed

• for the NRC in 1978, showed external radiation levels as

• high as 100 uR/hr in the area indicated by West Lake

personnel as containing the Latty Avenue material, in

I addition, this survey revealed another possibly contaminated

zone in a fill area previously believed to be "clean".

Figure 2 shows the results of the 1978 aerial survey.

| The area in the southeast fill was believed to contain

_ Latty Avenue material, while that on the northeast boundary

was previously unidentified.

I

I

In addition to radioactive material, it is known that

hazardous chemical wastes have been disposed of at this

landfill. Since disposal was unregulated prior to 1973,

• little is known about the actual materials present. However,

it is believed that aside from normal landfill materials,

• there are chemical industrial wastes in the landfill.

I Among the chemical wastes believed to be present are:

• waste ink halogenated intermediates

pigments aromatics

I oily sludges oils

esters wastewater sludges

I

I

alcohols heavy metals

insecticides herbicides
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™ III. RADTOLOGTrAL SURVEY METHODS

• (A) Measurement of External Radiation Levels

| The two areas of contamination were gridded and

_ surveyed for both gamma radiation levels at one meter above

™ the surface, and beta-gamma levels at the ground surface.

I

I

The basic pattern at each contaminated area was survey

blocks defined by a 10 meter grid system. External gamma

levels at one meter were recorded at each grid point (i.e.

I at each intersection of two grid lines) . Initially, precise

exposure rate measurements at a few specially selected grid

• points were made with a sensitive Tissue Equivalent

• lonization Chamber System (described in Appendix I). At the

same time, Nal scintillation detector (described in Appendix

I I) measurements were made and a conversion factor for the

Nal count rate versus uR/hr established (See Figure 1-3).

• Once this factor was confirmed, the scintillation detector

• was used for all grid measurements at relatively low

exposure rates. For the few higher rates encountered, a

J Geiger-Mueller portable survey instrument was used.

I At each grid point, an end window G-M tube (described

in Appendix I) was used for surface measurements. An open

• and closed window reading was made at 1 cm, and the ratio of

• the two used to indicate the presence or absence of surface

contamination.

I
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(B) Measurement of Surface Radioactivity

Based on the external surface measurements, surface

• soil samples were collected for analysis from both

contaminated areas. These samples were collected from

• locations on-site where surface deposits were indicated, as

• well as locations where the drainage characteristics

indicated the possibility that radioactive materials may

I have been carried or washed away from original burial

locations. The soils were dried, ground and sealed in 500 ml

• aluminum cans for counting on the intrinsic germanium (IG)

• gamma ray spectroscopy system (described in Appendix I).

_ Vegetation on-site consisted only of grass and common

weeds. Off-site, crops are grown on farm land immediately

I north and west of the site. Since the possibility of

contamination exists here, crop samples were collected where

| indicated by surface measurements. These samples were

• dried, crushed and counted as described above.

_ (C) Measurements of Subsurface Radioactivity

Since it was known that most, or all, of the

I radioactive materials at the West Lake Landfill have been

• buried, extensive subsurface monitoring and sampling was

required. The purpose of this activity was to determine the

I depth and lateral extent of subsurface contamination.

I A series of holes through and bordering the

contaminated deposits were drilled and lined with 4-inch PVC

I



casing. Each hole was then scanned with a 2" by 2" Nal(Tl)

scintillation detector and rate meter system.

Representative holes were then logged using an in situ

gamma measurement system consisting of an intrinsic

| germanium (IG) detector coupled to a multichannel analyzer

— (described in Appendix I). Field analyses were then made,

• both qualitatively and quantitatively, thereby eliminating

• time consuming laboratory analyses and expensive core

sampling of each hole. Measurement intervals ranged from 6"

| to 24", depending upon factors such as hole depth and

— activity. An occasional core sample was taken to verify the

• In gi_tu measurements and to confirm the presence or absence

• of non-gamma emitting nuclides such as Th-230.

• (D) Measurement of Radioactivity in Water

_ VJhenever possible, water samples were taken from the

bore holes and two off-site monitoring wells. Samples were

I also taken from standing water, run off water, and leachate

liquids. Samples were filtered, evaporated and counted for

I gross activity, or were filtered and sealed in Marinelli

• beakers for gamma spectroscopic analysis.

(E) Measurement of Airborne Radioactivity

Measurements were made to determine if the material

• buried on-site is a source of airborne radioactivity. The

• isotopes of concern are Ra-226, Ra-224 and/or Ra-223, which

decav to Rn



emanation of radon from the soil, and movement of radon and

daughters off-site.

These measurements may be used to determine Rn flux

emanation as a source term for off-site dose calculations,

or as an indication of the presence of radium at or below

the surface. Additional on-site Rn daughter measurements

were made to perform working level (WL) determinations.

Radon flux measurements which are to be related to

| off-site dose calculations were of no value for Rn-219, due

— to its very short (4 sec) half-life. Therefore, only its

™ long-lived daughters are of concern for off-site exposures.

• In addition, if the parent (Ra-223) is not within a few

millimeters of the surface, Rn-219 is not likely to emanate

| into the atmosphere [5] .

I Due to these considerations, only Rn-222 and Rn-220

fluxes were measured. The principal measurement technique

• was collection of a filtered gas sample from an accumulator

• and subsequent counting in a radon gas analyzer (described

in Appendix 1) . Sequential alpha counting, starting

J immediately after sampling, allowed separation of Rn-222

_ from Rn-220 (if present) . Repetitive samples were taken

• from several locations during the survey period in an effort

• to evaluate the effect of fluctuations between individual

measurements, due to varying meteorological and soil

| conditions. A second method using charcoal canisters was

also employed as a check on the accumulator technique.

9I



The presence of Rn-219 was determined by detection of

its daughters deposited on high volume particulate sample

filters, using gamma spectroscopy. Total Rn daughter levels

were also estimated by gross alpha activity on particulate

filters. From this, a total working level (WL)

determination was made.
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• IV. SURVEY RESULTS

(A) External Radiation Levels

Two areas of elevated external radiation levels have

• been identified by this survey. ' Figure 3 shows the two

M areas as they existed in November, 1980, at the time of the

preliminary RMC site survey. As can be seen, both areas

I contained locations where levels exceeded 100 uR/hr at 1

meter, and in Area 2, gamma levels as high as 3-4 mR/hr were

I detected. The total areas exceeding 20 uR/hr were about 3

m acres in Area 1 and 9 acres in Area 2.

External gamma levels measured in May and July of 1981

• are shown in Figure 4. These levels had decreased

• significantly, especially in Area 1, due to continuing

activities at the landfill. In both cases, contaminated

| areas were covered with additional fill material. RMC

— estimates that about 4 feet of sanitary fill was added to

™ the entire area denoted as Area 1, and that an equal amount

I of construction fill was added to most of Area 2. As a

result, only a small region of a few hundred square meters

| in Area 1 exceeds 20 uR/hr. In Area 2, the total area

M exceeding 20 uR/hr decreased by about 10%, and the highest

levels are now about 1600 uR/hr, near the Shuman building.

• Both areas were marked off in a 10 m by 10 m grid, based

• on a north-south line erected from a boundary marker, as

laid out by a surveying team, as a reference line. Grid

i



designations are shown in Figures 5 and 6. At each grid

point, external gamma levels at 1 m, and beta-gamma count

rates at 1 cm, were measured. Results of these measurements

are given in Tables 1 and 2.

Beta-gamma measurements at 1 cm from the surface are

given in count rates, rather than dose rates, due to the

| difficulty in measuring beta dose rates accurately with end

_ window G-M tubes. Large differences between open- and

• closed-window readings indicate the possibility of surface

• contamination. Little surface contamination was found in

Area 1, as would be expected due to fresh land fill cover

I over nearly the entire area.

I Several isolated spots of surface contamination in Area

2 were indicated by beta-gamma measurements, and later

I confirmed by surface soil sampling. These spots are

• generally located near the northwest edge of Area 2, which

includes the berm that bounds the landfill at that point.

I Some erosion and run-off is evident along the top of the

fill, apparently uncovering deposits of radioactive material

• in the process. Thus far, fresh construction fill has not

• been added here, due to the inaccessibility of these spots.

• A second region of surface contamination is found just

north of the Shuman building. It is not clear'why material

I appears on the surface here, except that it is possible that

some digging or excavation has occurred here in the past.
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I (B) Surface Soil Analyses

• A total of 61 surface soil samples were gathered and

analyzed on-site for gamma activity. Samples were normally

I stored 10 to 14 days to allow ingrowth of radium daughters.

Concentrations of U-238, Ra-226 (from PB-214 and Bi-214) ,

• Ra-223, Pb-211 and Pb-212 were determined for each sample.

• Locations of surface soil samples are shown in Figures 7 and

8, and the results in Table 3.

• In all soil samples nothing other than uranium and/or

• thorium decay chain nuclides and K-40 was detected. Off-site

background samples were on the order of 2 pCi/g for Ra-226.

| On-site samples ranged from about 1 to 21,000 pCi/g Ra-226/

_ and from less than 10 to 2,100 pCi/g U-238. In those cases

• where elevated levels of Ra-226 were detected, the

• concentrations of U-238 were generally anywhere from a

factor of 2 to 10 lower. In cases of elevated sample

I activity, daughter products of both U-238 and U-235 were

_ found.

In general, surface activity was limited to Area 2, as

• indicated by the surface beta-gamma measurements. Only two

• small regions in Area 1 showed contamination, both located

near the access road across from the site offices.

In addition to on-site gamma analyses, a set of 12

I samples were submitted to the RMC radiochemical laboratories

for thorium and uranium radiochemical determinations. The
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• results of these measurements are shown.in Tacle 4. They

show that all samples contain high levels of T-.-I30. The

| ratio of Th-230 to Ra-226 (Bi-214) is abour 20, which

_ indicates an "enrichment" of thorium in these residues, as

™ discussed in Section V.

• (C) Subsurface Soil Analysis

| Subsurface contamination was assessed by extensive

_ "logging" of holes drilled through the landfill a. locations

™ known or thought to contain radioactive materials. Several

•
holes were drilled in areas known to contain cor.r=aination,

'
then additional holes were drilled outward in all directions

I until no further contamination was encountered. A total of

_ 43 holes were drilled, (11 in Area 1 and 32 in Area 2) ,

including 2 off-site water monitoring wells. All holes were

• drilled with a 6-inch auger and lined with 4-inch PVC

casing. The location of these auger holes is shown in

| Figures 9 and 10.

I Each hole was scanned with a 2-inch by 2-inc'r. Nal(Tl)

detector and rate meter system for an initial indication of

• the location of subsurface contamination. Based on the

• initial scans, certain holes were selected for detailed

gamma logging using the IG detector and MCA. A total of 19

I holes were logged in this manner.

I The results of the Nal(Tl) counts and IG analyses are

shown in Table 5. Concentrations of Bi-214, as determined

1 A
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by the IG system, ranged from less than 1 to 19,000 pCi/g.

J For those holes where both Nal(Tl) and IG counts were made,

a good correlation between gross Nal(Tl) counts and Ra-226

' concentrations, as determined by in situ analysis of the

• daughter Bi-214 by the IG system, was found. Figure 11 is a

plot of Nal(Tl) count rate versus IG determination of

I Ra-226, and shows a nearly linear relationship between the

two at concentrations near the action criteria. The

B conclusion is that the Nal(Tl) data is a good estimation of

• the Ra-226 concentration in soil, so long as the

radionuclide mix is reasonably constant. In the case of

I West Lake Landfill, this has been shown to be the case.

I It was determined that the subsurface deposits extended

beyond areas where surface radiation measurements exceeded

• action criteria. Figures 12 and 13 show the approximate

• area of subsurface contamination versus the area of elevated

surface radiation levels. The total difference in areas is

I on the order of 5 acres.

• The variations of contamination with depth are shown in

Figure 14. As can be seen, the surface elevations vary by

| about 20 feet, with the highest elevations at locations of

• fresh fill. Contamination (> 5 pCi/g Ra-226) is found to

extend from the surface, in several areas, to a depth of

I about 20 feet below surface, in two cases. In general, the

subsurface contamination appears to be a continuous single

I layer, ranging from two to fifteen feet thick, located

I
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between elevations of 455 feet and 480 feet and covering

16 acres total area.

I In Figures 15-19, -representations of the subsurface

deposits are provided based on auger hole measurements.

I These representations are consistent with the operating

• history of the site, which suggests that the contaminated

material was moved onto the site within a few days' time,

• and spread as cover over fill material. Thus, one would

expect a fairly continuous, thin layer of contamination, as

I indicated by survey results.

(D) Water Analyses

I A total of 37 water samples were taken during this

survey, 4 in the fall of 1980, and the remainder in the

• spring and summer of 1981. Results of water analyses are

• shown in Table 6.

_ None of the sample alpha activities exceeded the MFC for

™ Ra-226 (the most restrictive nuclide present) in water for

I unrestricted areas. Only one sample exceeded the EPA gross

alpha activity guidelines for drinking water and that was a

| sample of standing water near the Shuman building. Several

M samples, including all the leachate treatment plant samples,

exceeded the EPA gross beta drinking water standards.

I Subsequent isotopic analyses indicated that all the beta

activity can be attributed to K-40. None of the off-site

I samples exceeded either EPA standard.
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(E) Airborne Radioactivity Analyses

Both gaseous and particulate airborne radioactivity

I were sampled and analyzed during this study. Since it was

_ known that the buried material consisted partially or

™ totally of uranium ore residues, the sampling program

• concentrated on measuring radon and daughters in the air.

Two methods were used: the first was a scintillation flask

I method for radon gas and the second was analysis of filter

— paper activity for particulate daughters.

A series of grab samples using the accumulator method

I (described in Appendix I) were taken between May and August

• of 1981.. A total of 111 samples from 32 locations were

collected. Results can be found in Table 7. Radon flux

I levels ranged from 0.2 pCi/sq.m-s in low background areas to

868 pCi/sq.m-s in areas of surface contamination.

At three locations, repetitive measurements were made

I over a period of two months. These results are plotted in

_ Figure 20. As can be seen, significant fluctuations were

- observed at two locations. The fact that these fluctuations

I were real and not measurement artifacts was later confirmed

by duplicate charcoal canister samples, as described below.

I
A total of 35 charcoal canister samples were gathered

g at 19 locations over a three month period. The results are

listed in Table 8, and show levels ranging from 0.3

™ pCi/sq.m-s to 613 pCi/sq.m-s. On 24 different occasions,

I
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the charcoal canisters and accumulator were placed in

• essentially the same locations, at the same time, for

duplicate sampling. The results of this side-by-side study

I are presented in Table 9, and show generally good

m correlation between the two methods.

A set of 10 minute high volume particulate air samples

• were taken to determine both short-lived radon daughter

• concentrations and long-lived gross alpha activity. Sample

results are shown in Table 10. The highest levels were

I detected in November, 1980, near and inside the Shuman

_ building. Only these two samples exceed MFC for radon

™ daughters for unrestricted areas.

I In addition to the routine 10 minute samples, five 20

• minute high volume air samples were taken and counted

immediately on the IG gamma spectroscopy system. The

I purpose of these analyses was to detect the presence of

Rn-219 daughters. All samples were taken near surface

I contamination and are listed in Table 11. In addition to

• Rn-222 daughter gamma activities, Rn-219 daughters were

detected by measuring the low abundance gamma rays of

I Pb-211. Concentrations of Rn-219 daughters ranged from

6E-11 uCi/cc to 9E-10 uCi/cc.

(F) Vegetation Analysis

Vegetation samples included weed samples from on-site

J locations and farm crop samples (winter wheat) from the
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northwest boundary of the landfill. This location was

• chosen due to possible run off from the fill into the farm

• field. No elevated activities were found in these samples.

• (G) Non-Radiological Analysis

Six composite samples were submitted to the RMC

• Environmental Chemistry Laboratory for priority pollutant

• analysis. Five samples were taken from auger holes (one

from Area 1 and four from Area 2) and the sixth from the

J West Lake leachate treatment plant sludge. The results,

shown in Table 12, indicate a significant presence of

• organic solvents in Area 2 samples. The results of the

• leachate sludge analysis were not as high as any of the soil

samples.

A chemical analysis of radioactive material from both

I areas was also performed by RMC labs and reported in Table

13. Results show elevated levels of barium and lead in most

I

cases.

(H) Background Measurements and Remedial Action Criteria

I Various off-site locations were selected for reference

background measurements. The results of these measurements

• are summarized in Table 14, and can be compared with the

• established NRC target criteria for remedial action, for

this project, shown in Table 15.

I

I
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V. CONCLUSIONS

Based on survey results, it is evident that the West

• Lake Landfill contains two areas of surface and/or

subsurface contamination. These deposits yield detectable

I external radiation levels in both areas. However, only an

• area of less than 0.1 acre in Area 1 exceeds 20 uR/hr,

while about 8 acres in Area 2 exceeds the 20 uR/hr criteria.

I The highest reading detected in the most recent survey was

1.6 mR/hr in Area 2, near the Shuman Building.

Analyses of soil samples from both areas, as well as

| in situ measurements, show that the contaminants present at

_ West Lake consist of uranium and uranium daughters.

™ Chemical analyses reveal high concentrations of barium and

• sulfates in the radioactive deposits. These results tend to

confirm the reports that this contaminated material is

| uranium and uranium ore, contained in leached barium sulfate

• residues, and presumably transferred from the Latty Avenue

Site in Hazelwood, Missouri.

• Analysis of soils also shows a high Th-230 to Ra-226

• ratio. Since the target criteria for Ra-226 is the most

restrictive of those contaminants present, it has been

J assumed that Ra-226 would be the controlling radionuclide

for remedial action determinations. However, since Th-230

• levels may be from 5 to 50 times higher than Ra-226

• concentrations, this assumption may be erroneous. it is



separation of both uranium and radium from the ores, thus

"depleting" the ores of uranium and radium, or, "enriching"

the residues in thorium. This "enrichment" would also be

evident in the U-235 chain, despite the short half-lives of

Th-227 and Th-231, since the long-lived Pa-231 would remain

in the residues. The concentrations of Pa-231, inferred from

I Ra-223 determinations, are also shown to be high.

I Auger hole measurements show that nearly all the

contamination present is located below the landfill

| surface/although a few locations near the northwest berm in

• Area 2 show surface, or near surface, deposits. These

deposits range from 2 to 15 feet in thickness, and appear to

• form a contiguous layer covering an area of about 14 acres

(68,000 sq.yd.) in Area 2 and about 2 acres (10,000

• sq.yd.)in Area 1. If an average thickness of 2 yards is

• assumed, the estimated total volume is 150,000 cu.yd., which

corresponds to roughly 170,000 tons of soil. This implies

I that if the source of contamination was the Latty Avenue

material, the original volume of 40,000 tons has been

• diluted by a factor of about 4, which is not unexpected,

• with the continual movement and spreading of materials

during fill operations.

As discussed previously, the auger hole measurements

I detected deposits exceeding 5 pCi/g Ra-226 within a few feet

of the surface, in areas where surface external radiation

I levels were indistinguishable from normal background levels.

I



These results confirm.suspected difficulties in detecting

buried materials with surface measurements, even when using

relatively sensitive portable survey instruments.
•

At no time has radioactivity in off-site water samples

been above any applicable guidelines. These results

I indicate that the buried ore residues are probably not

_ soluble and are not moving off-site via ground water. On-

• site samples have shown some gross beta activity above EPA

• drinking water guidelines (attributable to K-40); however,

gross alpha and Ra-226 levels are within limits. The

| absence of significant contamination in the leachate liquid

_ or sludge is consistent with the implication that the buried

™ material is not moving through the landfill.

I

I

As would be expected/ radon flux emanation rates were

highest at locations of surface, or near surface,

contamination. At locations where the material is covered

I by several feet of fill, flux levels are near background

rates.

Particulate air samples established indicated the

I presence of Rn-222 and Rn-219 daughters near the locations

• of surface deposits. However, concentrations are very low,

and do not exceed allowable levels for unrestricted areas,

• except in one location. In general, cover of a few feet of

fill reduces airborne concentrations to near background

I levels.

I



I
I

The fact that West Lake is an active landfill presents

I several serious problems for performing radiological

• assessments and remedial actions, in the first place/ as

the landfill conditions change, so do the surface

I radiological characteristics. These changes were evident in

the reduction of radiation levels in Area 1 between November

I 1980, and May 1981. It is possible that future landfill

• activities will obscure all detectable surface radiation

levels at the site.

I

I
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Figure 12. Location of subsurface contamination and surface radiation levels, Area 1
The shaded area shows a lateral contour for 5pCi/g Ra-226, regardless of
depth. The cross hatched area shows the surface locations which exceed
20uR/hr at 1 meter.
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The blackened areas indicate the estimated extent of contamination exceed-
ing 5pCi/g Ra-226, based on surface and auger hole measurements.
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Table 1

Grid
Location

GOOE
HOOE
IOOE
JOOE
KOOE
LOOE
MODE
NODE
POOH
POOI
QOOI
POOJ
QOOJ
POOR
QOOK
COOF
DOOF
EOOF
FOOF
GOOF
HOOF
IOOF
JOOF
KOOF
LOOF
MOOF
NOOF
OOOF
EOOG
FOOG
GOOG
HOOG
IOOG
JOOG
KOOG
LOOG
MOOG
NOOG
OOOG
EOOH
FOOH
GOOH
HOOH
IOOH

Ĥ̂ nHB̂ B̂ M

Gamma
Count

Nal
Count Rat
(c/min)

1000
900

1200
800
800

1200
800
760

1100
1200
1000
1100
1200
1100
1200
900
900
1100
1200
900

1000
1200
2000
2700
2100
1500
1000
800

1100
1000
900
1000
1200
1000
1600
1300
2200
1300

1100
900

1100
1200
1000

m̂ ^̂ ŝ ^̂ B̂ ^̂ H

Radiation :
Rates at Gr

Exposure
e Rate

(uR/hr)

10
9

11
8
8

11
8
7

10
11
10
10
11
10
11
9
9

10
11
9

10
11
16
20
17
12
10
8

10
10
9

10
11
10
13
11
17
11

10
9

10
11
10

Beta-Gamma Count
Rate w/window

(c/min)

30
60
30
40
20
20
40
40
50
40
50
50
40
40
30
40
30
40
30
40
40
40
40
50
40 v
60
40
30
20
30
40
20
30
30
60
40
60
30
50
40
30
30
50
40

Beta-Gamma Count
Rate w/o window

(c/min)

40
50
50
40
30
30
40
30
50
30
50
50
60
30
50
50
40
50
40
40
40
40
50
50
60
60
60
30
30
60
40
40
30
40
70
50
50
40
40
40
30
50
40
50
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Table 1, <

Grid
Location

JOOH
KOOH
LOOH
MOOH
NOOH
OOOH
EOOI
FOOI
GOOI
HOOI
1001
JOOI
KOOI
LOOI
MO 01
NOOI
0001
EOOJ
FOOJ
GOOJ
HOOJ
IOOJ
JOOJ
KOOJ
LOOJ
MOOJ
NOOJ
OOOJ
BOOK
FOOK
GOOK
HOOK
IOOK
JOOK
KOOK
LOOK
HOOK
NOOK
OOOK
EOOL
FOOL
GOOL
HOOL
IOOL
JOOL
KOOL
LOOL

cont.

Nal
Count Rate
(c/min)

1000
1000
1100
1200
1500

—1000
1000
800

1000
1100
1000
900

1000
900

1100
1100
1100
1200
1300
1200
1100
1000
1100
1000
1200
900
900

1000
900
1000
1100
800
900
900

1000
900
800
900
800

1000
900
900

1000
1000
1000
900

Exposure
Rate
(uR/hr)

10
10

11
12
-
10
10
8

10
10
10
9

10
9

10
10
10
11
11
11
10
10
10
10
11
9
9

10
9

10
10
8
9
9

10
9
8
9
8

10
9
9

10
10
10
9

Beta-Gamma Count
Rate w/window

(c/min)

50
20
20
50
50
40
40
30 .
30
50
30
30
30
30
40
40
30
40
30
50
50
50
30
40
40
50
40
40
50
40
50
50
50
40
40
30
30
30
40
40
50
40
40
50
50
50
20

45

Beta-Gamma Count
Rate w/o window

(c/min)

40
50
50
40
80
40
30
40
30
40
60
40
40
40
40
40
50
60
40
40
50
50
30
40
50
40
30
40
50
50
50
60
50
40
40
30
60
40
40
60
50
40
60
50
60
50
30



Table 1, cont

Grid
Location

KOOL
MOOL
OOOL
FOOM
GOOM
HOOM
IOOM
JOOM
ROOM
LOOM
MOOM
NOOM
DOOM
FOON
GOON
BOON
IOON
JOON
KOON
LOON
MOON
GOOO
HOOO
1000
JOOO
KOOO

Nal
Count Rate
(c/min)

1100
1000
900
900

1100
1000
1000
800

1000
1100
1000
1000
1000
900

1000
1100
900
900
800
900
1100
1000
1100
1000
1200
1000

Exposure
Rate
(UR/hr)

10
10
9
7
10
10
10
8

10
10
10
10
10
9

10
10
9
9
8
9

10
10
10
10
11
10

Beta-Gamma Count
Rate w/window

(c/min)

30
50
20
30
20
30
40
30
40
40
30
30
30
30
30
30
40
40
40
40
30
40
20
20
30
40

Beta-Gamma Count
Rate w/o window

(c/min)

40
40
40
40
30
40
50
40
40
30
30
50
40
50
30
30
30
50
60
30
30
60
30
30
40
50

46



Table 2

i

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Gamma Radiation Levels and Beta-Gamma
Count Rates at Grid Locations in Area 2

Beta-Gamma Count
Rate w/window

(c/min)
Grid

Location

BOOF
CODE
COOP
COOG
DOOB
DOOC
DOOD
DOOE
DOOF
DOOG
DOOH
DOOI
DOOJ
EOOA
EOOB
EOOC
EOOD
EOOE
EOOF
EOOG
EOOH
EOOI
EOOJ
FOOA
FOOB
FOOC
FOOD
FOOE
FOOF
FOOG
FOOH
FOOI
FOOJ
GOOA
GOOB
GOOC
GOOD
GOOE
GOOF
GOOG
GOOH
GOOI
GOOJ
HOOA

Nal
Count Rate
(c/min)

600
600
600
700
800
800
700
500
600
700
800
700

1100
500
800
800
700
700
500
500
800
700
900
800
900
800
900
1000
500
800
700
800
800
800
900
800
900
700
1000
1000
800
800
800
800

Exposure
Rate
(uR/hr)

10
10
10
11
12
12
11
9

10
11
12
11
15
9

12
12
11
11
9
9
12
11
13
12
13
12
13
14
9
12
11
12
12
12
13
12
13
11
14
14
12
12
12
12

40
20
20
30

20
20
20
30
50
30
30.

30
20
30
30
30
30

40
30
30
30
40
50
30
30

30
40
30
30
40
30
30
20

Beta-Gamma Count
Rate w/o window

(c/min)

40
20
30
40

40
20
20
50
50
50
40

30
20
30
40
30
30

40
30
40
30
40
50
40
30

40
40
40
40
40
40
30
40

47



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Table 2, cont.

Grid
Location

HOOB
HOOC
HOOD
HOOC
HOOF
HOOG
HOOH
HOOI
HOOJ
HOOK
HOOL
IOOA
IOOB
IOOC
IOOD
IOOE
IOOF
IOOG
IOOH
1001
IOOJ
IOOK
IOOL
JOOA
JOOB
JOOC
JOOD
JOOE
JOOF
JOOG
JOOH
JOOI
JOOJ
JOOK
joaL
KOOB
KOOC
KOOD
KOOE
KOOF
KOOG
KOOH
KOOI
KOOJ
KOOK
KOOL
LOOB

Nal
Count Rate
(c/min)

800
800
1000
900
800
800
700
600
900
800
800
900

1000
1000
900
800
800
900
800
600
900
900

1100
900
800
900

1000
900

1200
1000
800
600
900
900
600

1000
1100
1200
1100
2000
1400
1000
1000
800
800
800

1000

Exposure
Rate
(uR/hr)

12
12
14
13
12
12
11
10
13
12
12
13
14
14
13
12
12
13
12
10
13
13
15
13
12
13
14
13
16
14
12
10
13
13
10
14
15
16
15
23
18
14
14
12
12
12
14

Beta-Gamma Count
Rate w/window

(c/min)

30
30
40
30
30
30
30
30
40
30

30
40
40
20
30
30
40
40
40
40

30
40
30
40
40
40
30
40
30

40
40
30
40
40
40
20
30
20

Beta-Gamma Count
Rate w/o window

(c/min}

30
40
40
30
40
30
30
30
60
50

30
40
40
40
40
30
40
40
60
80

50
40
40
40
40
50
30
40
30

50
60
40
40
40
60
30
30
40
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I I
1
1
1
I I

1

1
I I

I

1• 1

111J1
I1
1

1
1

1
1̂̂
1

[

Table 2f

Grid
Location

LOOC
LOOD
LOOE
LOOF

* LOOG
LOOH
LOOI
LOOJ
LOOK
LOOL

* L73E
MOOB
MOOC
MOOD
MODE
MOOF
MOOG
MOOH
MOOI
MOOJ
HOOK
MOOL
NOOB
NOOC
NOOD
NOOE
NOOF
NOOG
NOOH
NOOI
NOOJ
NOOK
NOOL
OOOC
GOOD
OOOE
OOOF
OOOG
OOOH
0001

* OOOJ
OOOK
OOOL
POOD
POOE
POOF
POOG

cont.

Nal
Count Rate
(c/min)

1100
1800
2600
2500

>50000
7000
2300
1300
2100
700

>50000
1100
1500
1900
3700
8000
3600
5000
7000
1800
900
900

1200
1300
1600
2000
3300
1000
1000
47000
2300
1000
900
1200
1100
1400
1400
900

1000
900

>50000
1500
600

1100
1200
1000
1000

Exposure
Rate
(uR/hr)

15
21
27
27

640
55
25
17
24
11
400
15
19
22
35
60
35
44
55
21
13
13
16
17
20
23
32
14
14
210
25
14
13
16
15
18
18
13
14
13
840
19
10
15
16
14
14

Beta-Gamma Count
Rate w/window

(c/min)

50
40
940

2100
70
140
40
50
40

80
80
50
40
80
60
30
30

30
40
680
30
40
30

50
40
40
20

4800
50
20

40
30

Beta-Gamma Count
Rate w/o window

(c/min)

50
40

1000
2200
120
140
80
50
60

80
90
50
50
90
70
40
60

40
50

1020
30
50
50

60
40
50
40

5200
50
20

60
50
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1
1
1

1

1
1

1
1

1

1
•

1

Table 2,

Grid
Location

POOH
POOI
POOJ
POOK
POOL
POOM
POON
QOOE
QOOF
QOOG
QOOH
QOOI
QOOJ
QOOK
QOOL
QOOM
QOON
ROOF
ROOG
ROOH
ROOI
ROOJ
ROOK
ROOL
ROOM
ROON
ROOD
SOOG
SOOH
SOOI
SOOJ
SOOK
SOOL
SOOM
SOON
SOOO
'SOOP
TOOG
TOOK
TOOI
TOOJ
TOOK
TOOL
TOOM
TOON
TOOO
TOOP

cont.

Nal
Count Rate
(c/rain)

1100
1000
1000
20000
3300
500
500

1000
900

1000
1000
800
800
800
1200
1300
600

1000
900
900

1000
800
900

1000
700
700
600
800
900
900
1000
900
1200
6000
500
2300
800
800

1100
1000
900
1000
1000
1600
2500
3100
16000

Exposure
Rate
(uR/hr)

14
14
14
115
32
9
9

14
13
14
14
12
12
12
16
17
10
14
13
13
14
12
13
14
11
11
10
12
13
13
14
13
16
48
9

25
12
12
15
14
13
14
14
20
27
31
98

Beta-Gamma Count
Rate w/window

(c/min)

30
50
400
240
130

30
30
30
30
30
40
70
20

40
30
40
40
60
40
40
20

30
40
50
40
40
80
30
90
30

30
30
40
60
180
70
600

Beta-Gamma Count
Rate w/o window

(c/min)

50
60
50
300
130

40
40
60
40
40
40
70
40

40
30
40
40
60
40
50
30

60
50
60
40
40
80
30
90
40

50
40
40
70
200
70
700

50



Table 2, cont.

v̂f
•

^̂ 1

i

i

I•

i

i
i

i
i

i
i

Grid
Location

TOOQ
TOOR
TOOS
UOOH
UOOI
UOOJ
UOOK
UOOL
UOOM
UOON
UOOO

* UOOP
UOOQ
UOOR
UOOS
VOOJ
VOOK
VOOL
VOOM
VOON
VOOO
VOOP
VOOQ
VOOR
VOOS
WOOK
WOOL
WOOM
WOON
WO 00
WOOF
WOOQ
WOOR
WOOS
XOOK
XOOL
XOOM
XOON
XOOO
XOOP
XOOQ

* XOOR
XOOS
YOOI
YOOJ
YOOK
YOOL

Nal
Count Rate
(c/min)

1500
500
700
700
900
800
700
900
1000
2800
3500

>50000
35000
1500
1000
800
900
1000
900
900

13000
4700
12000
5000
700
800
800
800
900
1000
2100
40000
20000
1100
900
1100
1100
1000
1100
4000
12000
>50000

1500
1000
1300
1600
1600

Exposure
Rate
(uR/hr)

19
9.

11
11
13
12
11
13
14
29
34
450
170
19
14
12
13
14
13
13
85
42
80
44
11
12
12
12
13
14
120
190
115
15
13
15
15
14
15
37
80
740
19
14
17
20
20

Beta-Gamma Count
Rate w/window

(c/min)

30
30

40
50
40
100
20

1300
400
40

40
50
40
40
500
70
170
100

30
30
40
50
600
900
140

40
40
30
120
300
1900

Beta-Gamma Count
Rate w/o window

(c/min)

40
40

50
50
50

140
80

1500
720
40

40
50
40
40
500
70
190
100

30
30
50
50
800
1100
170

40
40
50
160
400
2000
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1
1
1

1

1
1

i
1
••

1

1
1

1
1

Table 2, <

Grid
Location

YOOM
YOON
YOOO
YOOP
YOOQ
YOOR
YOOS
ZOOI
ZOOJ
ZOOK
ZOOL
ZOOM
ZOON
ZOOO
ZOOP
ZOOQ
ZOOR
ZOOS
aOOl
aOOJ
aOOK
aOOL
aOOM
aOON
aOOO
aOOP
aOOQ
aOOR
aOOS
bOOI
bOOJ
bOOP
bOOQ
bOOR
bOOS
cOON
cOOO
cOOP
cOOQ
COOR
cOOS
dOOO
dOOP
dOOQ
dOOR
dOOS
dOOT

:ont.

Nal
Count Rate
(c/min)

1100
3000
1700
2100
9000

40000
3600
800

1000
1800
3200
3700
5000
3300
1900
2400

12000
2600
900
900

1300
1800
1900
1200
1300
1000
2200
2300
2600
900
900
800
700
2400
2400
700
700
1000
1300
1900
1800
1400

2000
2000
900

Exposure
Rate
(uR/hr)

15
30
20
24
66
190
35
10
14
21
32
35
44
32
22
26
80
27
13
13
17
21
22
16
17
14
24
25
27
13
13
12
11
26
26
11
11
14
17
22
21
18

23
23
13

Beta-Gamma Count
Rate w/window

(c/min)

40
30
40
40
200

1000

40
40
70
80

120
110
80
50
50
300

40
20
50
60
120
90
40
20
60
70

40
30
60

40
50
60
50

40
30
30
60

Beta-Gamma Count
Rate w/o window

(c/min)

40
50
50
60
280

1400

40
50
90
80

150
130
120
60
60
380

50
40
90
80

140
100
40
30
60
100

50
70
90

40
50
80
80

60
50
60
70
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Table 2, cont.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Grid
Location

dOOU
dOOV
dOOW
dOOX
eOOL
eOOO
e950
eOOP
e95Q
e95R
e95S
e95T
e95U
e95V
e95W
e95X
e95Y
e95Z
eOOa
fOOK
fOOL
fOOO
f57Q
fOOR
fOOS
fOOT
fOOU
fOOV
fOOW
fOOX
fOOY
fOOZ
fOOa
fOOM
gOOK
gOOL
gOOM
gOOO
gOOP
gOOQ
gOOR
gOOS
gOOT
gOOU
gOOV
gOOW
gOOX

Nal
Count Rate
(c/min)

1800
2200
2500
700
600

1700
1000

-
1000
1300
1800
2500
3500
3400
4000
3000
1500
1700
2300
600
700
1100
3400
2700
2700
4500
6000
50000
6000
6000
1500
1000
1000

-700
600
600

2000
2000
3300
21000
8000
6000

15000
11000
7000
2500

Exposure
Rate
(uR/hr)

21
24
27
11
10
14
14
-14
17
21
27
34
33
37
30
19
20
25
10
11
15
33
28
28
41
50
230
50
50
19
14
14

-11
10
10
23
23
32
120
62
50
95
77
56
27

Beta-Gamma Count
R ate w/window

(c/min)

50
100
30
70

70
40
40

100
120
100
50
70
90
60
50
40

60

1060
120
100
50
40
30
60
50
80
60
80
50
70
300

180
110
50

Beta-Gamma Count
Rate w/o window

(c/min)

50
100
30
70

100
40
80

100
140
100
60
80

100
60
80
60

60

1080
140
100
60
40
50
60
50
90
90
110
90
100
420

260
140
60

53



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Table 2, cont

Grid
Location

gOOY
gOOZ
gOOa
hOOK
hOOL
hOOM
hOON
hOOO
hOOP

* hOOQ
hOOR
hOOS
hOOT
hOOU
hOOV
hOOW
hOOX
hOOY
hOOZ
hOOa
h72P
iOOK
iOOL
iOOM
iOON
iOOO

* iOOP
* iOOQ

iOOR
iOOS
iOOT
iOOU
iOOV
iOOW
iOOX
iOOY
JOOK
jOOL
JOOM
JOON
JOOO
JOOP
JOOQ
JOOR
JOOS
JOOT
JOOU

Nal
Count Rate
(c/min)

2200
1500
1000
700
800
900

1000
3100
17000
>50000
27000
45000
4000
6500
10000
3800
1000
1800
700
700
-

800
900
1700
8000
36000
>50000
>50000
30000
800
1600
3000
2200
1400
1000
1500
800
900
2000
6000
10000
20000
16000
21000
1900
1200
1000

Exposure
Rate
(uR/hr)

24
19
14
11
12
13
14
31
105
1050
140
205
37
52
72
36
14
21
11
11
-
12
13
20
60
175
1600
1170
155
60
20
30
24
18
14
19
12
13
23
49
70
115
98
120
22
16
14

Beta-Gamma Count
Rate w/window

(c/min)

90
50
30
30
70
70

70
180
4200
560
900
150
170
240
200
60
50
20
40

8000
40
60
90
110
1000
7200
2800
900
180
40
130

40
40
70
60
60
90
130
130
400
410
560
70
50
60

54

Beta-Gamma Count
Rate w/o window

(c/min)

120
70
30
30
70
80

70
280
4200
660
1080
150
190
250
300
80
50
30
40

9400
50
60
110
110
1100
8400
3600
1120
300
40
180

60
60
70
60
80
90
160
180
420
500
700
90
60
60



1
1
1

1

1

1

1

I
•

Table 2, cont.

Nal Exposure Beta-Gamma Count Beta-Gamma Count
Grid

Location

jOOV
jOOW
jOOX
jOOY
kOOL
kOOM
kOON
kOOO
kOOP
kOOQ
kOOR
kOOS
kOOT
kOOU
kOOV
kOOW
kOOX
kOOY
100L
100M
100N
1000
100P
100Q
100R
100S
100T
100U
100V
mOOO
mOOP
mOOQ
mOOR
mOOS

* Reading

Count Rate
(c/min)

1800
1200
1000
1100
1000
1100
1000
1000
1100
1400
7500
1100
1100
1700
1700
700
700

1000
900
900
800
900
700
900
800

1200
1200
1100
900
800
700
700
900

1000

>50,000 on Nal

Rate Rate w/window Rate w/o window
(uR/hr)

21
16
14
15
14
15
14
14
15
18
58
15
15
20
20
11
11
14
13
13
12
13
11
13
12
16
16
15
13
12
11
11
13
14

, reading was

(c/min)

70
70
50
60
70
90
60
70
80
40
140
50
30
60
50
40
40
40
70
70
70
80
60
50
40
40
60
60
30
80
60
40
30
40

made with

(c/min)

70
80
50
60
70
110
90
90
110
40
180
50
50
60
60
40
50
50
70
80
70
90
70
50
40
50
70
80
40
80
60
40
50
40

end window GM
tube with beta shield.

1

1

1

1 55



Table 3

Surface Soil Sample Radionuclide Concentrations
(pCi/g), by Gamma Analysis

Location Sample

GOOC
iOOQ
Z O O N
OOOJ
OOOG
NOOI
M O O E
FOOC
SOOK
iOOP
SOOL
hOOQ
SPEC
iOOP
SPEC
ZOOO
SPEC
N O O I
SPEC
POOI
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
SPEC
iOOP
JOOG
M O O H
KOOP
SPEC

Area 2, Berm
Area 2, Near Shuman Did
Area 2, Road Surface
Area 2, Near Berm
Area 2, Near Berm
Area 2, Near Berm
Area 2, Berm
Area 2, Berm
Area 2, Near Gravel Pile
Area 2, Near Shuman Bldg
Area 2, Near Gravel Pile
Area 2, Near Shuman Bldg
Off-si te Bkg Earth City
Area 2, Duplicate
Off-site Bkg Earth City
Area 2, Road Surface
Leachate Treatment Sludge
Area 2, Near Berm
Area 1, Base 6 Near Road
Area 2, Near Berm
Area 1, Base 7 Near Road
Leachate Treatment Sludge
Area I, Base 6 Near Road
Area 1, Base 5 Brown Soil
Area 1, Base 5 Black Soil
O f f — site Bkg Taussig Road
Area 1, Base 5 White Soil
Area 2, Duplicate
Area 1, Hot Spot
Area 1, Low Level Area
Area 1
Area 1, East Berm

K-40

2

2

1
1
3

2

2

1

1

3

2
2
2

.4E1

.1E1

.3E1

.4E1

.2E1

.8E1

.6E1

.9E1

.7E1

.2E1

.2E1

.OE1

.4 El

U-238

3.0E2
4.4E1
5.7E2

5.5E2

8.3E2

1.5E2

6 .4E2

2.8E1

7.6E2
6.5E2
l .OEO
3.7E1

6.5E2
3.9E2
3.1E2

2.1E3
6.2E2
3.4E1

Ra-226

2.1EO
8.6E2
6.0E2
2.3E3
1.0E1
2.0E3
3.9E1
1.7EO
3.9EO
4.0E3
2.5EO
3.0 El
2.5EO
2.7E3
2.7EO
5.2E1
6.9EO
7.1E3
2.4E3
7 .0EO
2.7E2
2.3EO
2.7E3
1.1E3
6.8E2
2.5EO
2.1E4
3.5E3
9.7E1
2.7EO
3.7EO
2.6EO

Pb-214

2.1EO
9.6E2
6.6E2
2.5E3
1.1E1
2.0E3
4.2E1
1.9EO
3.9EO
4 .4E3
2 . 4 E O
3.4E2
2.5EO
3.0E3
2 .5EO
5.7E1
7.9EO
1.0E4
2.7E3
7.3EO
3.4E2

3.1E3
1.6E3
7.8E2
2 . 4 E O
2.3E4
3.7E3
1.1 E2
2 .6EO
3.6EO
2.2EO

Bi-214

2.1EO
7.6E2
5.4E2
2.0E3
9.6EO
2.1E3
3.6EO
1.5EO

3.6E3
2.6EO
2.6E2
2.5EO
2.4E3
2.9EO
4.8E1
5.9EO
4.2E3
2.1E3
6.8EO
2.1E2
2.3EO
2.5E3
8.2E2
5.8E2
2.6EO
1.9E4
3.2E3
8.3E1
2.8EO
3.8EO
2.9EO

Ra-223

1.6E2
2.0E1
6.0E2

4.9E2

9.6E2

1.7E2

2.3E3

3.1E1

2.2E3
1.6E3

2.9E1

1.2E3
2.8E2
3.1E2

5.3E3
1.3E3
4.3E1

Rn-219

3.1E2
2.0E1
7.8E2

7,9E2

9.6E2

1.9E2

1.2E3

3.1E1

2.0E3
1.4E3

1.1E3
3.8E2
3.2E2

5.3E3
1.3E3
4.3E1

Pb-211

3.6E2

9.6E2

8.9E2

1.5E3

1.5E2

1.1E3

3.4E1

1.8E3
1.0E3

5.8E1

9.5E2
3.7E2
3.2E2

5.0E3
1.7E3
4.6E1

Pb-212

2.2EO

2 . 4 E O

3.0EO
2.1EO



Table 3 cont.

Location Sample K-40 U-238 Ra-226 Pb-214 Bi-214 Ra-223 Rn-219 Pb-211 Pb-212

tn
-o

IDOL
SPEC
POOH
N62H
m i iUl A«J
I "71 C1
L> / Jb

V f\ fl C1

K U U r
N62H
NOOF
JOOG
K66E
1001

Area
Area
Area
Area
AC ca
AL ca
At ca
Area
Area
Area
Area
Area

1
i

I,
1
i

r
1J.
1.
1,
1,

t
1,

&Q O t

Near

1^ aNcci IT« • •>
& X U6

Fill
Fill
Fill
M** a •*Near
Fill

ocim
Road

rkf If i 1 1UJ. (I XX X

parKing LOC

1 Qpl

3.0E1
2.5E1

•1 QplJ • 7 t>l

2.7E1

3.1E1

2

4
4

9 A P? ^
•> RPO 1J . O Ci£ J.

3
2

2

3

.9EO
4rn

.3EO

.1EO
opi
I PICj J

4 pn
.1EO
.6EO
.3EO

ti PI. DbJ.

.8EO

3.2EO
2 9 Pfl

5.2EO
3 . 4 E O
4 r p-J

1 O C*^X » £ t J
5 2 EO
3.1EO
3.0EO
3.5EO
1 -j pi. / LJ.

2

3
4
•i
•»j.
•»
3
2
1

3

.6EO
a pn <___.

.3EO

.7EO
Q PI o n i
n pi >i R i• U C* J 4 • D 1
r r*f\

m J tU

.1EO

.1EO

.1EO
TPl ___.

.8EO

._ 2.3EO

._ 1.8EO

._ 3.0EO
2 1 Pi 0 1 PI ___ _

._ 1.3EO

._ 2 .6EO

._ __ 1.5EO

._ 1.6EO



01
CO

Soil Radiochemical Analysis

Table 4

Bi-214 from Gamma Spectroscopy

Sample

Area 1 Surface (1980)

Area 1 Surface (1980)

Area 1 Borehole 1 (1980)

Area 2 Surface (1980)

Area 2 Surface (1980)

Base 5 Surface (1981)

Base 6 Surface (1981)

Borehole 11 (1981)

N11J Surface (1981)

O11J Surface (1981)

U-238

(All +/- 25%)

3.8

12

21

175

18

101

54

82

127

1.0

—Activity pLi/gm —
Th-230

(All +/- 25%)

82

597

188

6,095

338

178,000

46,100

29,200

27,200

52,000

Bi-214

(All +/- 25%)

2.1

25

44

1,488

9.4

19,000

2,600

1,800

2,000

3,900



Auger Hole Nal Counts and IG Analysis

Table 5

Borehole II
Depth Gross Nal Ra-226 Pb-214

Radionuclide Concentrations IpCi/gJ
Bi-214 U-238 Ra-223 K-40

ui
VO

Pb-211

n f\01)
A 1
01

r\ oU/
A 1
0 J

n A04

O c
D

n c.UO
00

0
i e\
10

1O
2.

1 A14
•1 £
16
10

0

20
22
24
26
28
30
32
34
36

Borehole
Depth

00
01
02
03

5
07
09
11
13
15

•v c A nnn>ju t UUU
x en rtnrt> -)U , UUU
v en nnn>DU , UUU
N. c n nnn>DU | 000
x c.n nnn>DU f UUU
in nnn&\J f UUU

4 c n n
t DUU

20 n n
f -00

2 A n n^ 000
I cnn

f DUU
11 nn, JOO

onnoUU
onnoUU

800

300

50

,000

,300
500
700

1 A A Af 400
,800

13
Gross Nal

>50 ,000
>50 ,000
>50 ,000

,400
,300
,000
,800

1 ,000
600

1 ,800

I c. pi. ObJ.
7 c p o. DbZ
2 0 p A. / b4

4 n pi. UbJ
1 1P1J. . J b J

2 4 pi
.4 bl

3 Q P O .. 7 bU

2 1 pn
. J bU

2 1 pn. J fcU
10 pn. y bU
IQ pn. ObU

1 1 pn• J bU

1 0 pn
. ZbU

8 1 f i.1L-1
6 C C* 1.Db-1
2 C c» 1.3b-l
6 1 c» 1. Jb-1
8 T 1? 1.7E-1
41 c« i. Jb-1
11 c*n. JEO
2ji pn.4 bO

I A t?n.4EO

Ra-226

8 4 «O
• 4 DZ

1 C 04• bE4

7 /\ c»*5
• UEJ

2 O E»l• JE1
. 2EO
.7EO
.5EO
. 8EO
.7EO
. 5EO

I c po. o c>^
6 c p")

• 3 t^
2 4 p A

• 4 bl

3 n i?i. U b J

1 OpT
X • Z bJ

3 c pn. Dt/U

2 T pn
. J bU

2 <i pn
. 4 bU

2 0 p A
. /bU

1 QPHi . y bu
1 0 pA
. /bU

1 /r pA
. DbU

7 A C1 O.4 b— /
4n c1 1,Ub— 1

2 Q P 1. ob— 1
70 1? i
. 2b~ 1

84 C* 1.4E-1

I f n. EU
2 c p n.DbU
Ic c»n.DEO

Pb-214

7 0 po. obz
1 O c » 4. JE4

5 1 171. Jbo
1 4 C*l.4 El

.UEO

.9EO

. 2EO

. 1EO

. 4EO

. 6EO

1 7po i at?") _ _ _ _ _ _
QpO 1 IP") _ _ _ _ _ _

1 Qp4 _ _ _ _ _ _

4 QP1 _ ___ 1 1 Pi

1 4 pi Q ipl

2
4 pi _ _ _ _ _ _ _ _ _ _ _ _

4
1 pn _ _ _ _ _ _ _ _ _ _ _ _

2 0 pn _ ___ _ ___

2 0 pn __ __ _ __ _

I f. pn __ ___ _ _ _ _ _ _

I Tpn. _ _ _ _ _ _ _ _ _ _ _ _

1 1 pn _ _ _ _ _ — —

B np— 1 _— _— — _ _ _ _ _

8 1 P i

9 n P i _ _

2 1 P_I _ __ ___ __. J. b— 1 —

5
A P 1 _ _ _ _ _ _

4
1 P 1 __ _ _ _ _ _ _

1 0 pn __ ___ __

2 0 pn __ _ _ _ _ _

1 *1 r»n _

Radionuclide Concentrations
Bi-214 U-238 Ra-223

, /bJ —
,2bl —
.6EU
.4EO —
.BEO — "• J .DbU
.5EO
.OEO
.4EO 4 . /bU

8 n pn
• UbU

1 1 PI. 1 bl
14 PI.4 bl
1 1 PI. Jbl
11 p-i

• J bl

9 *1 pn• / bU

I n PI• U bl

3 1 pn
• J bU

I n PI. Ubl
2c. pn
. DbU

1C PA
.DbU

61 pA
. JbU

10 pi
• /bl

3 A pn
• U bU

6 1 pn• 1 bU

6 1 p A
• JL bU

10 pi
• ibl

IpCi/gl
K-40

1 9 PI• £• bJ.
8 Q P A. y bU
6 Q p n. y bu
8 t pn

• i. bU

4 1 p A
• X bU

4 0pn

1 4 PO
. 4 b«

41 P i
. ZbJ

21 PI
.1 bl

Pb-211

6 4 PI

Pb-212

7.2E-1
8.3E-1

6.3E-1
3.9E-1
3.0E-1
3.2E-1

3.1E-1
5.7E-1
2.1E-1
4.2E-1
5.4E-1

Pb-212



Table 5, cont.

Borehole 13, cont.
Depth Gross Nal Ra-226 Pb-214

Radionuclide Concentrations (pCi/gJ
Di-214 U-238 Ra-223 K-40 Pb-211

17
19
21
23
25
27
29

Borehole
Depth

00
01
02
03
04
06
08
10
12
14
16
18
20
22
24
26
28
30
32
34

Borehole
Depth

00
02
04
06

1,000 9.0E-1
500 2.9E-1
500 5.0E-1
700 l . O E O
600 3.3E-1
900 9.7E-1

1,000 5.4E-1

14
Gross Nal U-238

>50,000 5.3E2

1 1 nn — _

1 c nn _ _

2 c. nn _

I cnn __

I A nn __

1 1 nn _
onn

1 1 nn,1UU — —
I o n n

I nnn
i nn

1 "> nn _

1 c n n

I Tnn

15
Gross Nal Ra-226

1,800 1.8EO
1,500 2.5EO
2,700 3 . 4 E O
1,600 1.7EO

1.1 EO
3 F-l
7 F-l
1.1 EO
3.7E-1
1.1 EO
4.8E-1

Pb-214

1.5E2
2.1E3
1.2E2
2.8EO
1.6EO
1.4EO
1.7EO
2 .7E

1.7EO
l .OEO
8.0E-1
7.6E-1
1.1 EO
7.5E-1
4.8E-1
7.1E-1
81 P— i. / h i

9.5E-1
1.9EO

Pb-214

2 .9EO
3.7EO
1.5EO

7 •» p_i
9 1 F-l
9 7F-1
fl 7F-1
2.9E-1
8 4 F-l
6 n P— i

Radionuclide Concentrations
Di-214 Ra-226 Ra-223

1.7E2
1.7E3
9. El
2.1EO
1.6EO
1.5EO
1.9EO
2.8EO

1.6EO
1.2EO
8 PI i. hi 1

8.6E-1
.1EO
81 P i. 1 h 1

4.2E-1
7 0 P I
. /h 1

9 Q C*_ 1. y tl— 1
9.5E-1
2 . 2 E O

Radionucl
Bi-214

1.7EO
2 . 0 E O
3.1EO
1.9EO

1.3E2 9.5E1
2.5E3 9.8E2
1

C pO _ __

3 c. pn ___ __
1 c pn ,._____

1.2EO 8.6E-1
1c pn o n P i

. Dhll y . Uh 1

2.5EO 8.3E-1

1.7EO 7.0E-1
8

A p_l _._

8 n P— i _ _ _ _ _ _
6 f. p_ i
1 1 pn _ _ _ _ _
7 np_ i _ _ _ _ _
5

A P_l _ __

7
cp_i _ __ _

9
cp_1 _ _ _ _ _

ide Concentrations
U-238 Ra-223

3 A pn

6 . 4 E O
2 . 2 E O
2.0EO
6.3EO

6.5EO
7.6EO

IpCi/g]
K-40

3.6EO
3.8EO
3.6EO
4.1EO
7.1EO
9.3EO

7.0EO

8.5EO

7.7EO
1.6E-1
6.6EO

1.4E1
1.5E1
1.3E1

IpCi/g]
K-40

6.3EO
4.0EO
4 . 4 E O
1.1 El

Pb-211

9.9E1
1.2E3

3.8EO

Pb-211

Pb-212

4.4E-1

5.3E-1

5.4E-1

Pb-212

3.8E-1

4.1E1
3.5E-1
3.0E-1

6.4E-1

5.5E-1

Pb-212

9.2E-1



Table 5r cont.

Borehole 15, cont.
Depth Gross Nal Ra-226 Pb-214

Radionuclide Concentrations (pCi/g]
Bi-214 U-238 Ra-223 K-40 Pb-211

08
10
12
14
16
18

Borehole i
Depth

00
02
04
06
07
08
09
10
11
12
13
15

Borehole
Depth

00
02
04
06
08
10
12
14
16
18
20

1,000 1.3EO
3,000 4 .3EO
1,700 2.1EO
1,000 1.8EO

700 8.3E-1
cnn fl QP 1

16
Gross Nal U-238

2 nnn _

2 nnn

3,200 2.2E1
3 c n n ______
6,000 1.6E1

26,000 3.9E1
N cn nnn _

xi nnn _ ____
v en nnn _

16,000 4.4E1
2 c n n _

18
Gross Nal U-238

2 nnn

I cnn

1 1 nn

I A n n, 4 U U — — -
I A n n, 4 U U —
I c n n,500 - — — —
I A n n,400 —
1 c n n

I nn n

,400
,700

1.6EO
4 . 3 E O
i n r»n
J. • J I-*W

1.3EO
6 n p i
6 RP-1

Pb-214

7.3EO

2.5EO
2.1EO
1.5E1
2.1E1
4.0E1
5.8E1
3.6E2
9.9E1
6 .4EO

Pb-214

3.7EO
1.4EO
1.1EO
1.1EO
1.1EO
1.2EO
1,2EO
1.1EO
1.1EO
1.2EO
1.8EO

1 .OEO
4 .3EO
2.3EO
2.3EO
1.1 EO
1.1EO

Radionucl
Bi-214

8.3EO

3.0E1
2.2E1
1.7E1
2.2E1
4.1E1
5.3E1
2.8E2
9.1E1
7.2EO

Radionucl
Bi-214

4. OEO
1.5EO
1.2EO
1.1EO
1.1EO
1.2EO
1.1EO
1.1EO
1.3EO
1.4E
2. OEO

ide Concentrations
Ra-226 Ra-223

6 .4EO

.OE1
2.1E1
1.3E1
2.1E1
4.0E1
6.3E1
2.3E2
1.1E2
5.5EO

7.4EO

2.0E1
1.9E1
8.1EO
1.8E1
3.6E1
4.1E1
2.0E2
3.9E1
4 . 4 E O

ide Concentrations
Ra-226 Ra-223

3 .4EO
1.3EO
9.2E-1
1.1EO
1.1 EO
1.1EO
1.3EO
1.1EO
8.2E-1
1.1EO
1.6EO

1.5EO

1.1EO

1.0E1
4.7EO
2.9EO
3. OEO
2.1EO
2.1EO

IpCi/g)
K-40

9.4EO

8.5EO

[pCi/q]
K-40

5.2EO
6.5EO
4.7EO
1.1E1
1.1E1
1.1E1
1.3E1
1.5E1
1.1 El
1.4E1

2.2EO

Pb-211

. 1.2E1

1.9E1
1.6E1

1.5E1

4.01E
1.7E2
5.6E1

Pb-211

Pb-212

2.0EO

Pb-212

Pb-212

4.9E-1

8.3E-1
B.E-1

7.E-1

4.7E-1
8.4E-1



Table 5, cont.

ro

Borehole
Depth

00
02
03
04
06
08
10
12
14
16
18
20
22

Borehole
Depth

00
01
02
03
04
05
06
08
10
12
14

Borehole
Depth

00
01
02
03
04
05

19
Gross* Nal

1,400
22,000
11,000

2,000
600

1,000
900

1,000 .
700

1,100
1,300
1,000
1,200

110
Gross Nal

7,000
35,000

>50,000
>50,000
35,000
13,000

4,500
2,000
1,800
2,000

500

til
Gross Nal

>50,000
>50,000
>50,000
>50,000

30,000
22,000

U-238

4.6E1

2.7EO

7.6E-1

U-238

7.3E1
1.2E1
4.9EO

Ra-226

8.4E1
3.6E3
1.3E4
1.7E3
7.0EO
4.9EO

Pb-214

2 . 2 E O
5.6E1
5.4EO
1.3EO
7.0E-1
9.8E-1
8.0E-1
1.1EO
7.7E1
l .OEO

1.1EO
1.3EO

Pb-214

3.5EO
1.4E1
4.2E2
4.8E2
2.5E1
9 .4EO
1.2E1
1.3E1
1.2E2
1.6E1
5.1EO

Pb-214

6.6E1
2.9E3

1.1E3
5.3EO
4 . 6 E O

Radionucl
Bi-214

2.3EO
5.6E1
4 .2EO
1.3EO
8.4E-1
7.8E-1
9 C p 1« Db J.

1.3EO
8.3E-1
l .OEO

1.2EO
1.3EO

Radionucl
Bi-214

ide Concentrations
Ra-226 Ra-223

2.0EO
5.5E1
6.5EO
1.4EO
5.6E-1
1.2EO
6.5E-1
l .OEO
7.0E-1
l .OEO

9 RF— 1. oc>— j.
1.2E

ide Concet
Ra-226

3.3EO 3.7EO
9.2EO 1.8E1
3.7E2 4 .8E2
4 .4E2 5.2E2
1.8E1 3. El
8.3EO 1.E1
1.4E1 l.OEl
1.1E1 1.5E1
1.3E2 1.0E2
1-.8E1 1.3E1
6.1EO 4 . 0 E O

Radionucl ide Conc«
Bi-214 U-238

1.0E2
4 .4E3
1.3E4
.2E3
8.6EO
5.2EO

7.7E2
2.9E3

3.5E1

itrations
Ra-223

9.4E-1
4 . 4 E O

3.9EO

7.0E1
1.1E1
2.7EO

;ntrations
Ra-223

2.2E1

3.6EO

IpCi/q]
K-40

1.1E1
1.2E1
9.3EO
3.8EO
6.1EO
5.EO
8.1EO
4.9EO

8.7EO
9.5EO

IpCi/g]
K-40

3.6EO
3.6EO

4 .2EO
3.0EO

IpCi/g]
K-40

5.6EO

1.3E1

Pb-211

3.1E1

1.6EO

Pb-211

5.0EO

4.5E1
1.1E1

Pb-211

7.1EO

Pb-212

3.2E-1

3.4E-1
5.0E-1
4.7E-1

5.3E-1

Pb-212

3.1E-1
2.4E-1

Pb-212

7.4EO



Table 5, cont.

Borehole 111, cont.
Depth Gross Nal Ra-226 Pb-214

Radionuclide Concentrations [pCi/g]
Bi-214 U-238 Ra-223 K-40

u>

1
Pb-211 Pb-212

06
07
08
09

Borehole
Depth

02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19

Borehole
Depth

00
02
04
06
08
10
12
1 A

20,000
20,000
20,000
20,000

116
Gross Nal

6,000
9,000

33,000
48,000
35,000

9,000
6,000

15,000
35,000

>50,000
>50,000
>50,000
>50,000
>50,000
>50,000

37,000
8,000
6,000

117
Gross Nal

700
600
300
250
300
300
400
inn

7.1EO
8.3EO
1.3E1

U-238

1.3E1

2.8E1
6.5E1

1.2E1

1.7E2
1.9E2
1.2E2
3.3E2

1.3E1

U-238

7 . 4 E O
8.8EO
1.5E1

Pb-214

1.4E1
1.8E1
5.0E1
1.1 E2
1.2E2
4.8E1
1.4E1
1.5E1
5.8E1
3.8E2
5.1E2
2.4E2
5.4E2
9.2E3
7.7E3
8.2E1
2.9E1
3.4E1

Pb-214

1.2EO
5 A P 1

. 4 b— 1

3.3E-1
2.6E-1
2.4E-1
2.9E-1
2.7E-1
£ QP_1

6.7EO
7.8EO
1.2E1

4 . 6 E O

2.0E1

Radionuclide Concentrations
Bi-214 Ra-226 Ra-223

1.6E1
2.2E1
5.9E1
1.3E2
1.4E2
5.5E1
1.5E1
1.7E1
6.6E1
4.5E2
6.0E2
2.4E2
4 .7E2
6.9E3
6.1E3
8.1E1
3.0E1
4.2E1

Radionucl:
Bi-214

1.1EO
5.3E-1
3.7E-1
2.4E-1
2.9E-1
3.6E-1

«; IF-I

1.1E1
1.5E1
4.2E1
9.8E1
1.0E2
3.1 El
1.2E1
1.3E1
5.0E1
3.1E2
4.8E2
2.4E2
6 .0E
1.1E4
9.2E3
8.3E1
2.7E1
2.6E1

Lde Concei
Ra-226

1.2EO
5.4E-1
2.9E-1
2.7E-1
1.9E-1
2.2E-1
2.7E-1
e. «;P_I

4.3EO
6 . 9 E O
2.0E1
5.6E1
7.8E1
3.1E1
4.8EO
7.0EO
7.5E1
1.7E2
3.0E2
7.2E1
2 .4E2

1.6E1
6.1EO
1.5E2

itrations
Ra-223

1.5E1
1.1E1
1.0E1

IpCi/g]
K-40

6.2EO
7.9EO
5.0EO
1.0E1
6.7EO

3.7EO
4.1EO
2.3EO

5.7EO

[pCi/g]
K-40

4.4EO
2.3EO
1.8EO
1.9EO

2.0EO
3.0EO
A TF.n

5.8EO

Pb-211

6.1EO
8.8EO
1.6E1
3.7E1
4.3E1
2.0E1

5.5EO
2.5E1
1.4E2
1.4E2
2.6E1
4.0E2

2.6E1
1.5E1
1.9E1

Pb-211

•

Pb-212

8.2E-1

8.5E-1
2.8EO

Pb-212

1.3E-1
1.8E-1

2.1E-1
6.5E-1



Table 5, cont.

Borehole 117, cont.
Depth Gross Nal U-238

Radionuclide Concentrations IpCi/gl
Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211 Pb-212

16
18
20
22

Borehole
Depth

00
02
04
06
08
10
12
14
16
18

Borehole
Depth

00
02
04
06
07
08
09
10
12
14
16

118
Gross Nal U-238

I nnn ____cnn ______

c nn — _

1 1 nn, iuo — - — -
,000

1f\ t \ t \,000
, /uu — —

119
Gross Nal U-238

1 A A rtroou -—-«--
1 *7 Art,700 ---.-*—

,100
,400 — -_-

28,000 3.3E1
>50,000 4.2E1
17,000 2.7E1

,600
,000 -----
600
500

1.2EO
1.5EO
8.5EO
1.6EO

Pb-214

1.3EO
9.3E-1
9.9E-1
41 p i. 1 Ei 1

5.7E-1
7.7E-1
6 1 C*_1. / tl— 1
7 a i?_i• Ob— 1

Pb-214

1.3EO
3.9EO
3.9EO
6.0EO
3.7E1
3.4E2
1.9E1
4.2EO
6.5E-1
8.6E-1
6.4E-1

1.5EO
9.0EO
1.7EO

Radionucl
Bi-214

1.3EO
l .OEO
1.1EO
3.3E-1
6.5E-1
9.4E-1
7.2E-1
l.OEO

Radionucl
Bi-214

1.4EO
4.3EO
4.2EO
6.3EO
3.5E1
3.4E2
1.7E1
3.9EO
6.0E-1
1.1EO
7.1E-1

1.2EO
1.4EO
8.0EO
1.5EO

ide Concei
Ra-226

1.2EO
8.3E-1
8.8E-1
4.8E-1
4 Q p_l. y & i
6.1E-1
6.1E-1
5.0E-1

2.9EO

itrations
Ra-223

7.2E-1

ide Concentrations
Ra-226 Ra-223

1.3EO
3 .4EO
3.5EO
5.8EO
3.9E1
3.4E2
2.2E1
4 . 4 E O
7.0E-1
6.4E-1
5.7E-1

2.1EO

2.3EO
2.2E1
2.3E2
5.3EO

1.E1
5.3EO
6.5EO
4.3EO

IpCi/gJ
K-40

7.8EO

6.90E
2.5EO
2.5EO

[pCi/gJ
K-40

1.6EO
4 .4EO
1.4E1
1.0E1
1.3E1
7.5EO

6.1EO
4.9EO

2.4EO

Pb-211

Pb-211

2.5E1
2.3E2
1.3E1

Pb-212

4.8E-1

Pb-212

4.1E-1
8.1E-1
8.6E-1

2.1E-1



Table 5, cont.

Borehole 120
Depth Gross Nal

Radionuclide Concentrations IpCi/g]
U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211 Pb-212

in

00
01
02
03
05
07
09
11
13
15
17

Borehole
Depth

00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
20

T> nnn _ _ _ _

9 nnn ______
2

onn ______
onn ______

inn _ ___
I

nnn ______

1
Cf \n ______

I
onn ______

1 1 nn __
nnn

121
Gross Nal U-238

14,000 2.1E1
i i nnn _

I t nn

,300 —
,000

46,000 1.8E1
>50,000 1.7E1
>50,000 4.5E2
>50,000 3.2E1

•»•> nnn ______
9 n A n,000 —

,300
,000

7 n n n,000 —
,000

10,000 5.6EO
,000 -— —

nnn _

3,500 5.6EO
3,000

8.9EO
7.2E1
1.4E1
2.7EO
1.3EO
1.2EO
1.5EO
1.9EO
1.2EO
1.2EO
7.0E-1

Pb-214

3.4E1
1.3E1
1.2EO
1.3EO
5.4EO
6.2E1
6.6E2
3.2E3
7.3E1
3.6E1
2.2E1
1.5E1
5.8EO
8.1EO
1.3E1
1.1E1
6.5EO
6.1EO
5.7E6
6.9EO

3.8EO
6.8E1
9.9EO

1.4EO
1.2EO
2.0EO
1.9EO
1.3EO
1.3EO
7.7E-1

Radionucl
Bi-214

4.2E1
1.3E1
9.5E-1
1.3EO
5.2EO
6.0E1
5 .4E2
2.8E3
6.7E1
3.6E1
2.8E1
1.7E1
6.2EO
8.8EO
1.5E1
1.3E1
7 .2EO
7.1EO
6 . 4 E O
0.3EO

1.4E1
7.6E1
1.7E1
2 .7EO
1.1EO
1.1EO
1.0 EO
1.8EO

1.1EO
6 A r» i

6.9EO
4.3E1
2.9EO

ide Concentrations
Ra-226 Ra-223

2.7E1
1.2E1
1.4EO
1.3EO
5.6EO
6.4E1
7.8E2
3.7E3
7.9E1
3.5E1
2.0E1
1.2E1
5.4EO
7.3EO
1.1 El
9 .4EO
5.7EO
5.2EO
4 . 4 E 9
5.5EO

3.2EO

3.2E1

8.3E2
2.9E1
9.3EO
1.9EO

3.8EO
6.1EO
5.3EO
3.2EO
3.7EO
2.7EO
4 .4EO

6.8EO
1.0E1
8.2EO
6.0EO

9.9EO
1.5E1
2.7E1

1.8EO

IpCi/g]
K-40

1.8EO
2.1EO

9.2EO

8.2EO
5.6EO
3.3EO
5.9EO
1.1E1
1.1E1
9.4EO
4.4EO
3.1EO
3.0EO

3.9E1
1.7E1

Pb-211

2.1E1
3.3E2
1.5E3
3.2E1
1.2E1

5.1EO

1.3EO
1.2EO
6.6E-1
3.6E-1

Pb-212

8.5E-1

6.7E-1



Table 5, cont.

Borehole 122
Depth Gross Nal

Radionuclide Concentrations [pCi/ql
U-238 Pb-214 Bi-214 Ra-226 Ra-223 K-40 Pb-211

CT>

00
01
02
03
04
06
07
08
10
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Borehole
Depth

00
02
04
06
08
10
12
14
16
18

10,000
13,000
11,000

4,300
5,500
4,500
5,000
5,000
4,300
7,000
4,000
7,000
9,000
8,000
3,500
7,000
9,000

13,000
10,000
24,000

>50,000
>50,000
>50,000

131
Gross Nal

1,200
900

1,500
1,000

800
800

1,500
1,100
1,000
1,500

2.0E1
1.9E1

9.4EO
1.0E1

1.5E1
9.1EO

7.3EO
1.8E1

U-238

8.5E-1

2.4E1
3.2E1
2.8E1
5 .6EO
1.1E1
8.1EO
8.9EO
1.0E1
1.5E1
1.4E1
1.4E1
1.3E1
2.3E1
2.3E1
7 .4EO
1.8E1
1.7E1
3.5E1
1.1E1
1.9E1
5.8E3
7.0E2
6.4E2

Pb-214

6.5E-1
5 c. e 1. ob— 1
9.1E-1
6.3E-1
5.1E-1
4.9E-1
3.7E-1
7.1E-1
5 1 c« i. lb 1
8.1E-1

2.7E1
3.8E1
3.2E1
6.3EO
1.2E1
9 .4EO
1.0E1
1.3E1
1.8E1
1.7E1
1.6E1
1.6E1
2.9E1
2.8E1
8.3EO
2.0E1
2.0E1
4.0E1
1.1E1
1.6E1
5.8E3
6.4E2
6 .4E2

Radionucl:
Bi-214

5.6E-1
5.9E-1
9.3E-1
6.4E-1
4.5E-1
5.2E-1
3.7E-1

8.6E-1

2.1E1
2.5E1
2.5E1
4 .9EO
8.8EO
6.7EO
7.3EO
8.4EO
1.2E1
1.1E1
1.1E1
1.1E1
1.7E1
1.9E1
6 . 4 E O
1.5E1
1.4E1
3.0E1
1.1E1
2.1E1
5.8E3
7.5E2
6 .4E2

Lde Concei
Ra-226

7.4E-1
5.3E-1
8.9E-1
6.3E-1
5.7E-1
4.5E-1

7.1E-1
5.1E-1

.7E-1

1.6E1
1.5E1
1.6E1
2 . 2 E O
5.9EO
5.4EO
5.4EO
7.1EO
7.3EO

6.9EO
4.7EO
1.3E1
1.6E1
5.0EO
6.1EO
1.2E1
2.5E1
3.5EO
4.1EO
3.0E2
2.9E2
3.6E2

itrations
Ra-223

2.7EO
5.9EO
4.1EO
4.1EO
6.5EO
3.8EO
6.3EO
3.7EO
2.8EO
4.1EO
2.9EO
4.8EO
3.7EO
2.0EO
2.3EO

3.8EO
3.7EO
3.6EO
4.3EO

[pCi/g]
K-40

7.8EO

6.5EO
6.1EO

3.7EO
1.3E1
4.0EO
8.1EO

1.7E1
1.5E1

5.7EO

6.6EO
5.EO

6.1EO

1.0E1
1.1E1

1.5E1

6.3EO
2.6E2
3.3E2
3.4E2

Pb-211

1.7EO

Pb-212

5.6E-1

6.7E-1

3.6E-1
7.0E-1

Pb-212

5.6E-1
4.5E-1

3.8E-1

3.1E-1
8.0E-1



Table 5, cont.

Borehole 131, cont.
Depth Gross Nal U-238 Pb-214

Radionuclide Concentrations [pCi/g)
Bi-214 Ra-226 Ra-223 K-40 Pb-211

a\

20
22
24

Borehole 1
Depth

00
01
02
03
04
06
08
10
12
14
16
18

C f \ f \ __

1 1 nrt _
r J U U

4 QP—1

7 1 P_l
1 T I7A

132
Gross Nal U-238 Pb-214

1 a t\t\r\ __
v fin ft nn ——

i i nnn _—

1 1 nf\

I T AH

1 *1 Aft,700 — —
I T ft A,700 —

,600
,600
,800

I n ft ft,900 — —

8 ^ Vf\

1 C po

4 QP1

3 1 C*A

3 1 c<n

I T Pft

1 0 vf\

1 0 et\

1 C. r»rt. OtU
. oEU

1 -7 r»ft
.7EU

9 1 P _ l

4 O P_l, O EJ A

8.4E-1
1.1E-1

Radionucli
Bi-214

6.5EO
1.4E2
4.1E1
2.1EO
2.1EO
1.9EO
2.2EO
2.0EO
1.7EO
2.7EO
1.5EO
8.7E-1

5 n P— i __^_ _
C Q p _ l

I
n PR _ _ _ _ _ _

Lde Concentrations
Ra-226 Ra-223

1.0E1 2.0EO
1.6E2 1.1E2
5.7E1 2.0E1

1
£ c*n __ ___

I R pn _ —

6.2EO

IpCi/g]
K-40

2.2EO

3.9EO

6.2EO
1.2E1
1.2E1

1.4E1

Pb-211

6.9E1
1.9E1

Pb-212

6.2E-1

Pb-212

3.1E-1
3.8E-1

6.0E-1

7.1E-1
8.5E-1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Auger Hole Nal (Tl) Counts

Table 5, cont.

Borehole 12

Depth Nal CPM

ft
00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

700
1,300
1,000
1,000
1,400
1,000
1,400
1,400
1,300
1,200
1,000
700
800
800

1,200
3,500

16 11,000
17
18
19
20
21
22
23
24
25
26
26
27
28
29
30
31
32
33
34
35

Borehole

00
01
02
03
04
05
06

2,500
1,400
1,000
1,000

800
1,000

800
800
800

1,500
1,500
1,000
800
600
600
500
700

1,000
1,000
1,000

#13

900
1,300

800
600
700
400
500

Borehole 57

Depth

ft
00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

Nal CPM

>50,000
>50,000
>50,000

23,000
7,000
3,600
1,300
1,000
1,000
1,100
1,000
1,100
1,200
1,400
1,200
1,200
1,400
1,500
1,700
1,700
4,000
2,200
2,000

00
01
02
03
04
05
06

Borehole 123

1,100
1,100
700

1,200
1,300
900
600

Borehole *12

Depth

ft
00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

—

Nal CPM

1,000
1,500
1,300
2,000
3,000
3,500
1,500
1,000
800
700
700
500
500
350
350
500
350
900
900

1,000
1,500
1,500
1,300
500
600

Borehole 124

01
02
03
04
05
06

1,200
2,000
1,600
1,800
1,600
1,500

63



1
1
1
1
1
1
1
1

1
1
••

1
1
1̂1
1
1
1̂B
1

1

Table 5, cont.

Borehole 113

Depth

ft
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Bor

00
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Nal CPM

400
700

1,000
900
600
600
900
600
500
600
700

1,000
800
900
800
800
700
900

ehole #25

1,200
1,900
1,800
2,600
2,400
2,200
12,000
19,000
5,000
1,900
1,700
800

1,100
800
500
700
800
500
500
700
400
400
400
400
900

1,000
600

Borehole #23

Depth

ft
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

Nal CPM

400
300
300
300
400
400
500
600
600
400
500
700
600
600
500
400

Borehole #26

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

1,600
2,500
2,600
3,500
19,000
10,000
2,100
1,300
800
500
500
500
600
500
600

1,100
800
600
900

1,200
1,000
1,200
900
600
500
800

Borehole #24

Depth

ft
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Nal CPM

1,000
1,000
300
700

1,000
1,800
1,200
1,500
700
600
500

1,000
900

1,200
1,500

800
500
500

Borehole #27

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

1,300
1,800
1,200
1,200
1,300
600
700
300
300
600
700
700
600

1,000
1,300
800
900
500
400
500
500
700

1,000
1,000
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Table 5, cent.

Borehole 125 Borehole §26

Depth

ft
27
28
29
30
31
32
33
34
35
36
37
38

Nal CPM

400
500
600
700
700

1,000
1,700
1,100
1,000
1,600
1,700
1,100

Borehole #28

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

1,600
1,200
600
700

1,000
1,500
1,400
1,100
1,400
1,800
1,900
2,800
2,900
9,000

32,000
4,200
2,000
1,600
1,200
1,300
1,100

500
500

Depth Nal CPM

ft
27
28
29
30
31
32
33
34
35
36
37
38
39

Borehole

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

500
500
600
500
600
700
900
600
800

1,500
1,500
1,000
1,000

#29

1,300
1,300
1,300
1,000

800
1,200
1,800
1,400
2,000
2,000
1,200
1,200
1,500
1,700
1,300
600
500
500
600
700
600
600
500

Borehole 127

Depth Nal CPM

Borehole 130

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

600
600
800
300
500
400
500
300
600

1,100
600
800
700

1,000
1,200

800
300
250
400
500
700
600
500
400
600

1,200
500
300
300
600
500
400
400
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Table 5, cont.

Borehole 133 Borehole 134 Borehole 135

1

I

I

I

I

I

I

I

I

I

I

I

I

Depth Nal CPU

ft
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

Borehole

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21

1,900
1,200

800
700
600

1,000
1,000
800
800
500
500
400
300
00
400
500
900
900

1,000
1,100

800
800

#36

1,200
700
900

1,600
1,800
2,500
5,000
1,700
1,000
800
900
700
700
800
500
500
600
900
800
700
600

Depth

ft
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Nal CPM

2,600
1,300
1,400
1,000
1,500
1,500
1,000
400
300
400
500
800
700
500
600
900
600
700

1,300
800
400
300
300

Borehole 137

1,500
1,400
1,100
1,100
1,200
1,500
1,700
800
800
800

1,000
1,600
1,400
1,500
1,700
1,900
1,800
1,400
900

1,000
1,500
600
600
500

Depth

ft
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

Nal CPM

10,000
38,000
>50,000
>50,000
22,000
22,000
1,500
1,500

800
700
700
600
00

1,100
1,400
1,400

800
700
600
600
600
700

Borehole *38

01 7.000
02 7,000
03 8,000
04 12,000
05 22,000
06 >50,000
07 >50,000
08 >50,000
09 >50,000
10 >50,000
11 >50,000
12 21,000
13 7,000
14 5,000
15 .1,600
16 1,000
17 1,000
18 600
19 800
20 600
21 400
22 700
23 1,000
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Table 5, cont.

Borehole 139

Depth

ft
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20

Nal CPM

3,000
11,000
4,000
1,900
1,000
1,500
1,000
700
500
500
400
500
400
800

1,200
1,300

900
600
700

1,000

Borehole 140

Depth

ft
01
02
03
04
'05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

Nal CPU

7,000
26,000
6,000
2,100
1,600
1,900
3,500
5,000
3,200
1,500

800
1,200
1,500
1,500
1,300
1,000

800
600

1,200
1,200
1,300
1,300

Borehole 141

Depth

ft
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Nal CPM

1,400
1,400
1,200
1,500
1,900
1,200
700
600
700

1,000
1,000
1,300
1,000
600
600
600
500
500
200
200
300
300
300
500

72



Table 6
Water Sample Analysis Results

Sample
No. Date Location Gross Alpha Gross Beta

PCi/1
7001
7002
7003
7004
7009
7010
7011
7012
7013
7014
7015
7016
7017
7018
7019

7020
7021
7022
7023
7024
7025
7026
7027
7028
7029
7030
7031

7032
7033
7034
7035

6/8/81
6/9/81
6/10/81
6/11/81
6/29/81
6/29/81
6/18/81
6/18/81
6/3/81
6/3/81
6/3/81
6/3/81
7/10/81
7/10/81
6/29/81

6/17/81
7/20/81
7/10/81
7/10/81
7/10/81
7/21/81
6/17/81
5/11/81
4/29/81
4/29/81
7/28/81
7/28/81

7/30/81
7/30/81
7/28/81
7/28/81

Surface Water North of Shuman Building
Surface Water West of Shuman Building
Drainage Pipe at NE Boundary
Stream Beneath Earth City Expressway (offsite)
Borehole 114
Borehole 115
Borehole 114
Borehole 115
Middle Leachate Treatment Lagoon
North Leachate Treatment Lagoon
South Leachment Treatment Lagoon
Sludge Drainage Pipe
Borehole 114
Borehole 115
Surface Pond North of Entrance on St. Charles
Rock Road
Borehole 115
Tap Water
Middle Leachate Treatment Lagoon
North Leachate Treatment Lagoon
South Leachment Treatment Lagoon
Settling Pond at North Boundary of Site
Borehole 114
Standing Water at Earth City Background Site
Standing Water at NW Corner of Shuman Building
West Ditch Runoff
Pond at North Boundary of Site
Surface Pond North of Entrance on St. Charles
Rock Road
Missouri River Water
Missouri River Water
North Leachate Treatment Lagoon
Middle Leachate Treatment Lagoon

3
8
1
1
4
2
3
7

-1
1
2

-1
5.
6
1

8
1
3
-2
-1
1

-8.
1
4

-2
5.
-1

.11EO

.OOEO

.56EO

.04EO

.50EO

.60EO

.12EO

.10EO

.04EO

.35EO

.43EO

.21EO
20E-1
.76EO
.91EO

.84EO

.56EO

.45EO

.95EO

.56EO

.56EO
66E-1
.04EO
.52E1
.08EO
20E-1
.39EO

-2.6EO
1
-1
1

.04EO

.39EO

.04EO

V-8,8%
+/-9 .9%
V-22%
+/-14%
+/-39%
4/-52%
+/-47%
+/-3U
+/-275%
+/-55%
4/-55%
+/-234%
+/-115%
V-32%
+/-60%

+/-28%
+/~67%
V-141%
+/-189%
+/-179%
+/-67%
+/-332%
V-82%

+/-6 .2%
V-131%
+/-115%
+/-203I

+/-102I
+/-82%
V-203%
+/-82%

PCi/1
2
2
9
1
2
1
1
1
1
1
1
9
3
3
3

3
2
1
1
8
3
3
3
8

-3
3
2

2
2
1
8

.25E1

.34E1

.88EO

.97E1

.23E1

.52E1

.06E1

.66E1

.30E2

.36E2

.03E2

.B9E1

.36E1

.61E1

.OOE1

.01E1

.91E1

.07E2

.22E2

.67E1

.65E1

.89E1

.25E1

.78E1

.62EO

.51 El

.63E1

.63E1

.90 El

.03E2

.45E1

V-3.

V-6 .'
+/-4 .
+/-1
4/-1
+/~2

0%
4%
8%
8%
4%
7%
0%

V-16%
V-5.

+/-6 .
+/-6 .
+/-1
+/-1

7%
5%
4%
5%
1%
1%

V-12%

+/-1
+/-1
+/
+/-5.
+/-6 .
+/-1
+/~1
+/-1
+/-6 .
4/-13
+/~1
+/-1

+/-1

2%
2%
-%
8%
9%
1%
0%
1%
9%
7%
1%
3%

3%
+/-12%
+/-6 .
+/-7 .

3%
0%



Table 6, cont.

Sample
No. Date Location Gross Alpha Gross Beta

7036 7/28/81 South Leachate Treatment Lagoon

1 11/80 Leachate Observation Hell
2 10/80 Off-site Sample Well 3, West Boundary of Landfill
3 10/80 Off-Bite Sample Well 4, North Boundary of Landfill
4 11/80 Settling Pond North of Landfill

pCi/1 pCi/1
-2.95EO +/-189% 6.96E1

7.3EO +/-120% 8.0E1
1.5E1 +/-17% 4.1E1
2.9EO +/-29% 7.6EO
2.9EO +/-150% 2.6E1

Sample
No. Date Location

Isotopic Analysis
K-40 pCi/1 Ra-226 pCi/1

7014
7015
7016
7022
7028

6/3/81
6/3/81
6/3/81
7/10/81
4/29/81

North Leachate Treatment Lagoon
South Leachate Treatment Lagoon
Sludge Drainage Pipe
Middle Leachate Treatment Lagoon
Standing Water at NE Corner Shuman Bldg.

1
1
1
1
1

.38E2

.36E2

.02E2

.04E2
,24E2

V-15%
+/-16%
+/-15%
+/-18%
+/-28%

1
3
2
2
1

.20EO

.92EO

.40EO

.40EO

.15EO

+/-21%
+/-233%
V-290%
+/-290%
+/-195%
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Table 7

Date Time Location

Radon Flux Measurements Using Accumulator Method

Environmental Conditions

04/21 09:33 Base 1 (Area 2, OllJ)
04/21 10:21 Base 2 (Area 2, L38K)
04/22 11:48 Base 1 (Area 2, OllJ)
04/22 12:38 Base 3 (Area 2, M99H)
04/23 08:24 Base 1 (Area 2, OllJ)

04/23 09:12 Base 3 (Area 2, M99H)

04/23 10:00 Base 2 (Area 2, L38K)

04/24 08:38 Base 3 (Area 2, M99H)

04/24 08:40 Base 1 (Area 2, OllJ)

04/24 09:29 Base 2 (Area 2, L38K)

04/27 09:05 Base 3 (Area 2, M99H)
04/29 08:52 Base 3 (Area 2, M99H)

04/29 09:36 Base 1 (Area 2, OllJ)

04/29 11:10 Base 4 (Area 2, iOOP)

05/04 10:05 Base 1 (Area 2, OllJ)
05/04 15:34 Base 1 (Area 2, OllJ)
05/05 09:44 Base 1 (Area 2, OllJ)
05/06 09:49 Base 1 (Area 2, OllJ)

05/07 09:32 Base 1 (Area 2, OllJ)
05/07 10:48 Base 3 (Area 2, M99H)
05/08 09:45 Base 3 (Area 2, M99H)
05/08 10:28 Base 4, (Area 2, iOOP)
05/11 11:43 Base 4 (Area 2, iOOP)

10 degrees C,
10 degrees C,
15 degrees C,
15 degrees C,
15 degrees C,
12 hours
15 degrees C,
12 hours
15 degrees C,
12 hours
7 degrees C,
2 days
7 degrees C,
2 days
7 degrees C,
2 days
21 degrees C,
18 degrees C,

damp ground, moderate wind
damp ground, moderate wind
soaked ground, 1 hour after rain
soaked ground, 1 hour after rain
damp ground, sunny, last rain approx,

damp ground, sunny,

damp ground, sunny,

damp ground, cloudy,

damp ground, cloudy,

damp ground, cloudy,

last rain approx.

last rain approx.

last rain approx.

last rain approx.

last rain approx.

hot, ground dry, sunny
sunny, last rain approx. 12 hours,

12 hours,
light breeze
18 degrees C, sunny, last rain approx.
light breeze
18 degrees C, sunny, last rain approx. 12 hours,
light breeze
Cloudy, drizzle, last heavy rain approx.
Cloudy, drizzle, last heavy rain approx.
Cloudy, drizzle, soaked ground, no wind
7 degrees C, windy, wet ground, last rain
12 hours

windy, ground dry at surface,

day
day

approx

10
10
15

C,degrees
degrees
degrees

15 degrees C,
13 degrees C,
12 hours ago

sunny
C, windy, ground dry at surface, sunny
C, cloudy, moderate wind, ground moist

cloudy, moderate wind, ground moist
light wind, soaked ground, rain approx.



Table 7, cont.

Date Time Location Environmental Conditions Flux

pCi/sq.m-
05/12
05/12

05/13

11:15
12:08

10:10

Base
Base

Base

4
1

4

(Area
(Area

(Area

2,
2,

2,

iOOP)
011J)

iOOP)

15
15
day
13

degrees
degrees

degrees
approx. 8

05/13 10:50 Base 1 (Area 2, 011J) 13 degrees
approx. 8

05/14
05/14
05/15
05/18

10:30
11:04
09:51
10:13

Base
Base
Base
Base

5
6
6
6

(Area
(Area
(Area
(Area

2,
If
1»
It

)
IOOA)
IOOA)
IOOA)

13
13
15
10

degrees
degrees
degrees
degrees

c.
c,

c,

windy, cloudy, last rain approx. 1 day
windy, cloudy, last rain approx. 1

cloudy, ground moist, last rain

310
18

206
hours
c, cloudy, ground moist, last rain 30
hours
c,
c,
c,
c,

cloudy, light wind, drizzle
cloudy, light wind, drizzle
sunny, light wind
cloudy, heavy rain last 2 days,

43
376
380
188

strong wind
05/19
05/19
05/19
05/20
05/20
05/20
05/21
05/21
05/27
05/27
05/27
05/28
05/28
05/29
06/02
06/03
06/04
06/04
06/08
06/09
06/09
06/10
06/11

09:44
10:24
10:24
10:01
10:41
11:23
09:53
10:27
08:51
09:33
10:12
08:43
11:44
09:14
08:45
14:54
09:03
10:10
11:37
09:21
10:39
11:17
10:16

Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Base
Area
Base
Base
Base
Area
Base
Base
Base
Area
Area

1
4
6
1
4
6
1
4
6
1
4
4
4
2,
6
4
1
2,
4
4
8
2,
2,

(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
(Area
kOOR
(Area
(Area
(Area
IOOP
(Area
(Area
(Area
M62J
UOOP

2,
2,
I,
2,
2,
If
2,
2,
If
2f
2f
2,
2f

If
2,
2,

2f
2,
1,

011J)
iOOP)
IOOA)
011J)
iOOP)
IOOA)
011J)
iOOP)
IOOA)
011J)
iOOP)
iOOP)
iOOP)

IOOA)
iOOP)
011J)

iOOP)
iOOP)
1001)

10
10
10
18
18
18
21
21
21
21
21
28
28
29
30
32
34
39
33
33
33
21
18

degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees

c,
crc,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,

drizzle, ground soaked
drizzle, ground soaked
drizzle, ground soaked
no wind, sunny, ground damp
no wind, sunny ground damp
no wind, sunny ground damp
sunny, no wind, dry soil
suny, no wind, dry soil
sunny, light breeze, dry soil
sunny, light breeze, dry soil
sunnny, light breze, dry soil
dry soil, last rain 2 days 29.90" hg
dry soil, last rain 2 days 29,90" hg
damp soil, light wind
dry soil, 29.90" hg
slight wind, dry soil 29.85 hg
light wind, dry soil
no wind, damp soil
dry soil, moderate breeze
dry soil, slight breeze
dry soil, strong wind
dry soil, no wind 29.92"
dry soil, light breeze

8.0
17
538
276
119
353
212
406
350
596
865
400
397
1.8
620
580
388
0.6
245
579
3.0
1.3
38



Table 7, cont.

Date Time Location Environmental Conditions Flux

06/11 10:39 Area 2, TOOP
06/11 12:07 Area 2, hOOX
06/11 12:20 Area 2, jOOW
06/12 09:56 Area 2, UOOP
06/12 10:08 Area 2, TOOP
06/12 11:20 Area 2, hOOX
06/12 11:30 Area 2, JOOW
06/15 10:03 Area 2., IOOL
06/15 10:15 Area 2, JOOL
06/23 10:17 Earth City, offsite bkg
06/23 13:50 Taussig Rd, offsite bkg
06/29 10:03 Area 2m UOOp
07/06 10:20 Base 4 (Area 2, iOOP)
07/06 11:24 Taussig Rd, offsite bkg
07/08 14:00 Area 2, J30L
07/08 14:30 Area 2, H04O
07/10 10:19 Taussig Rd, offsite bkg
07/10 10:09 Old St. Charles Rock Rd Bkg
07/16 10:49 Area 1, HlOG
07/17 10:10 Area 1, MlOG
07/20 10:25 Base 6 (Area 1, IOOA)
07/22 11:25 Old St. Charles Rock Rd Bkg
07/24 08:14 Area 1, MlOG
07/24 08:31 Area 2, p07S
07/28 09:05 Area 2, p07S
07/28 09:23 Area 1, HlOG
07/29 08:09 Base 8 (Area 1, 1001)
07/29 08:26 Area 2, p07S
07/29 10:04 Old St. Charles Rock Rd Bkg
07/29 10:50 Taussig Road offsite bkg
07/30 08:09 Area 2, p07S
07/30 08:16 Area 1, DOOM
07/30 09:20 Old St. Charles Rock Rd Bkg
07/31 10:08 Area 1, OOOH

18 degrees
18 degrees
18 degrees
26 degrees
26 degrees
26 degrees
26 degrees
29 degrees
29 degrees
27 degrees
27 degrees
n/a
Damp soil,
Damp soil,
31 degrees
31 degrees
Damp soil,
Damp soil,
26 degrees
25 degrees
30 degrees
26 degrees
24 degrees
24 degrees
23 degrees
23 degrees
18 degrees
IB degrees
21 degrees
21 degrees
23 degrees
23 degrees
23 degrees
24 degrees
30.25" hg

C, dry soil,
C, dry soil,
C, dry soil,
C, damp soil
C, damp soil
C, damp soil
C, damp soil
C, dry soil,
C, dry soil,
C, damp soil
C, damp soil

light breeze
light breeze
light breeze
light breeze 29.98"
light breeze 29.98"
light breeze 29,98"
light breeze 29.98"

gusty, 760.5mm hg
gusty, 760.5mm hg
, no wind 30.14 hg '
, no wind 30.14 hg

hg
hg
hg
hg

slight breeze
slight breeze
C, dry soil, slight breeze, 30.20* hg
C, dry soil, slight brze, 30.20" hg
started to rain during accumulation
started to rain during accumulation
C, damp soil, 29.96" hg
C, dry soil, no wind, 30.02" hg
C, damp soil, mild wind, 29.86" hg
C, damp soil, no wind 30.10" hg
C, damp soil, light wind, 30.06" hg
C, damp soil, light wind, 30.05" hg
C, damp soil, mild wind, 30.06* hg
C, damp soil, mild wind, 30.06" hg
C, damp soil, light wind, 30.21" hg
C, damp soil, light wind, 30.21" hg
C, damp soil, light wind, 30.21" hg
C, damp soil, light wind, 30.21" hg
C, dry soil, sunny, light wind, 30.21
C, dry soil, sunny, light wind, 30.21
C, dry soil, sunny, light wind, 30.21
C, very dry soil, sunny, light wind.

' hg

"J1*•hg

pCi/sq.m-2
85
1.8
1.9
14
35
0.6
1.0
0.8
0,
0,
1.5
16
138
0.3
0,
0,
0,
1.0
22
14
59

15
168
34
61
0.5
173
0.3
0.2
38

3.2
0.2
2.0

,7
.5

.4

.4

.3
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Table 7, cont.

Date Time Location Environmental Conditions

07/31 10:13

08/03 10:11
08/03 10:14
08/04 09:05
08/04 09:11
08/05 09:21
08/05 09:25
08/06 08:35
08/06 08:40
08/07 09:08
08/07 09:15
08/17 10:05
08/17 10:10
08/18 09:14
08/18 09:17
08/19 09:34
08/19 09:40

Area 1,

Area 1,
Area 1,
Area 1,
Area 1,
Area 1,
Area 1,
Area 1,
Area 1,
Area 2,
Base 8
Area 2,
Area 2,
Area 2,
Area 2,
Area 2,
Area 2,

EOOP

EOOP
OOOM
EOOP
OOOM
EOOP
OOOM
EOOP
M10G
p07S
(Area 1, 1001)
IOOP
IOOL
IOOL
IOOP
IOOL
IOOP

24
30,
25
25
29
29
28
28
27
27
27
27
20
20
18
18
18
18

degrees
.25" hg
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees
degrees

c,
C,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,
c,

verj

dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry

f dry i

soil,
soil,
soil,
soil,
soil.
soil,
soil,
soil,
soil,
soil,
soil ,
soil,
soil,
soil,
soil,
soil,

soil, sunny,

light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
light wind,
no wind, 30
no wind, 30
no wind, 30
no wind, 30

light i

29.94"
29.94"
30.04"
30.04"
30.07"
30.07"
30.01"
30.01"
30.01"
30.01"
30.08"
30.08"
.11" hg
.11" hg
.11" hg
.11" hg

find,

hg
hg
hg
hg
hg
hg
hg
hg
hg
hg
hg
hg

pCi/eq.m-2
0.5

3.4
0.4
6.4
0.5
9.6
9.6
0.4
5.1
122
0.4
0.6
0.3

<0.1
0.5
0.3
0.4
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Radon Flux Measurements Using the Charcoal Canister Method

Table 8

Date Location
Sampling
Time(sec) Enviromental Conditions Plux

06/02 Base 6 (Area 1, lOOa) 6,000 30 degrees
06/03 Base 4 (Area 2, iOOP) 4,980 32 degrees
06/03 Base 4 (Area 2, iOOP) 1,200 32 degrees
06/04 Base 1 (Area 1, O11J) 7,200 34 degrees
06/10 Base 8 (Area 2, 1001) 55,320 21 degrees
06/10 Area 2, MOOI 18,000 21 degrees
06/11 Area 2, LOOG 60,300 18 degrees
06/11 Area 2, UOOP 22,500 18 degrees
06/18 Area 2, 100S 54,900 n/a
06/12 Area 2, TOOP 17,640 26 degrees
06/23 Earth City, offsite bkg 21,600 27 degrees
06/24 Taussig Road, offsite bkg 61,200 n/a
06/30 Area 2, pOOJ 55,320 n/a
06/30 Area 2, UOOP 20,940 n/a
07/01 Old St. Charles Rd, bkg 20,040 n/a
07/06 Area 2, iOOP 50,400 Damp soil,
07/08 Area 1, H25N 14,100 31 degrees
07/08 Area 2, J30L 50,140 31 degrees
07/10 Area 1, IOOL 22,540 Damp soil,
07/15 Old St. Charles Rock Rd, bkg 54,540 n/a
07/16 Area 1, M10G 22.380 26 degrees
07/17 Area 1, H10G 57,240 25 degrees
07/20 Base 6 (Area 1, IOOA) 5,880 30 degrees
07/22 Old St. Charles Rock Rd, bkg 68,640 26 degrees
07/23 Area 1, M10G 60,960 n/a
07/28 Area 1, M10G 61,560 23 degrees
07/28 Area 2, p04S 63,240 23 degrees
07/29 Area 1, 1001, Base 6 57,540 18 degrees
07/29 Area 1, 0001 57,960 18 degrees
07/30 Area 2, p04S 55,080 23 degrees
07/30 Area 1, OOOM 56,820 23 degrees
07/31 Area 1, EOOP 56,340 24 degrees
07/31 Area 1, OOOM 56,220 24 degrees
08/05 Area 1, EOOP 52,800 28 degrees

C, dry
C, dry
C, dry
C, dry
C, dry
C, dry
C, dry
C, dry

soil,
soil,
soil,
soil
soil,
soil,
soil,
soil,

C, damp soil
C, damp soil

29.90" hg
light wind, 29.85" hg
light wind, 29.85" hg

light wind
no wind, 29.92" hg
no wind, 29.92" hg
light breeze
light breeze

, light breeze, 29.98" hg
, no wind, 30.14" hg

light breeze
C, dry soil,
C, dry soil,
during rain

C, damp soil
C, dry soil,
C, damp soil
C, damp soil

C, damp soil
C, damp soil
C, damp soil
C, damp soil
C, dry soil,
C, dry soil,
C, very dry
C, very dry
C, dry soil,

slight breeze, 30.20° hg
slight breeze, 30.20" hg

, 29.96" hg
no wind, 30.20" hg
, mild wind, 29.86" hg
, no wind, 30.10" hg

, 30.06" hg
, 30.06" hg
, light wind, 30.21"hg
, light wind, 30.21* hg
light wind, 30.21" hg
light wind, 30.21" hg
soil, light wind, 30.25" hg
soil, light wind, 30.25" hg
light wind, 30.07" hg

pCi/eq.m-B
362
29

613
147
2.0
2.3
163
44
2.2
30
0.9
0.8
8.7
74
0.8
178
0.9
0.3
0.6
1.6
24
14
13
0.3
4.5
9.1
32
0.4
1.3
212
7.6
0.4
5.2
0.6
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Side-By-Side Radon Flux Measurements,
Accumulator versus Charcoal Canister Methods

Table 9

Location

Base
Base
Base
Base
Base

6
4
1
8
3

Borehole 3
TOOP(Area 2)
Earth City
Taussig Road
Base 4
Borehole 2
K10G(Area 1)
MlOG(Area 1)
Base 6
Old St. Charles Rd
MlOG(Area 1)
MlOG(Area 1)
20' W of Borehole 120
Base 8
20' W of Borehole 120
OOOM(Area 1)
OOOM(Area 1)

Date

6-2
6-3
6-4
6-9
6-10
6-11
6-12
6-23
6-24
7-6
7-8
7-16
7-17
7-20
7-22
7-24
7-28
7-28
7-29
7-30
7-30
7-31

Charcoal
Canister

pCi/sq.m-2
400
680
170
2.1
2.4
50
30
0.9
0.8
180
<0.5
22.2
13.4
14.1
0.3
4.6
9.8

36.4
0.5
218
2.9
5.8

Accumulator

pCi/sq.m-2
740
790
370
3.0
1.3
38
35
<1
1.5
140
<1

22.3
14.0
59.2

<1
15.3
60.5
34.3
0.5
38
3

0.2

80
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Table 10

Working Level (WL) and Long-Lived Gross Alpha Activity
on High Volume Air Samples

Sample Duration: 10 min.
Flow Rate: 570 1/min.
Total Volume: 1.4E6 ml

Date/Time

8105010805
8105010819
8105010918
8105010931
8105040942
8105041013
8105041124
8105041150
8105111034
8105121046
8105121402
8105121447
8105121504
8105121528
8105121551
8105131154
8105151010
8105151035
8105181022
8105201107
8105201137
8105270821
8105271040
8106021429
8106021450
8106080957
8106081335
8106091015
8106091318
8106091350

Location 7 Day Activity

Outside Trailer
Outside Trailer
Base 3
Base 1
Outside Trailer
Base 1
COOG
Base 4
Earth City Background
Earth City Background
Outside Trailer
Base 4
Outside W-L Office Bldg
Base 1
TOOP
ZOON
Base 6
Base 7
Base 6
Base 4
Base 6
Inside Trailer
Base 6
OOOJ
hOOO
Drilling Borehole II
Drilling Borehole 12
Drilling Borehole 13
Drilling Borehole S4
Drilling Borehole 84

WL

uCi/cc
2.03E-13+/-122%
2.66E-13+/-103%
0+/-211%
3.13E-13+/-93%
4.69E-14+/-365%
1.09E-13+/-188%
4.69E-14+/-365%
2.66E-13+/-103%
4.69E-14+/-365%
4.69E-14+/-365%
0+/-211%
4.22E-13+/-78%
7.34E-13+/-57%
1.56E-13V-145%
4.69E-14+/-365I
4.69E-14V-365%
2.03E-13V-122%
1.09E-13V-188%
2.03E-13V-122%
2.66E-13+/-103%
2.66E-134/~103%
1.41E-12+/~40%
7.81E-13+/-55%
2.03E-13V-122%
4.69E-14+/-365%
1.56E-13+/-146%
4.69E-14+/-365%
7.34E-13+/-57%
1 .1 5E-11+/-14%
8.55E-12+/-16%

.0016

.0015

.0010

.0008

.0010

.0009

.0012

.0016

.0003

.0004

.0002

.0006

.0003

.0002

.0003

.0010

.0003

.0002

.0003

.0004

.0004

.0110

.0002

.0007

.0007

.0006

.0005

.0009

.0020

.0027
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Table 10, cont,

Date/Time

8106100945
8106101231
8106101411
8106231028
8106231146
8106231407
8106300931
8107070919
8011130845
8011131030
8011131445
8011131507
8011140735

Date/Time

Composite Sample

Location

Drilling Borehole 15
Drilling Borehole 17
Drilling Borehole 88
Earth City Background
Inside Shuman
Taussig Rd Background
Borehole 132
Old St. Charles Rd Bkg
Area 1, Near Road
Area 1 Highest Ext. Level
Area 2 Highest Ext. Level
Area 2 Suspected Surface Mat,
Inside Shuman Building

Location

All Onsite Samples

7 Day Activity

uCi/cc
2.66E-13+/-103%
4.22E-l3+/-78%
4.22E-13V-78%
1.09E-13+/-188%
1.98E-12+/-33%
4.69E-14+/-365%
4.69E-14+/-365%
0+/-21U

WL

.0012

.0015

.0012

.0005

.0011

.0005

.0006

.0017

.017

.014

.019

.038

.031

Isotopic Activities
• •— m~ •* ̂  ••• •* •• ̂  ̂  ̂  •• *B̂  ̂  ̂  ̂•••B •• •• ••

U-238 Ra-226

Note: Individual sample sensitivities are low due to short sampling time. However,
all gross alpha activities except two are less than the maximum permissible
concentrations (MFCs) for U-238 or Ra-226, for unrestricted areas, as listed
in Appendix B, Table II, of 10CFR20. (These MFCs are 3.0E-12 uCi/cc for
either nuclide.) The two exceptions occurred when drilling through contaminated
materials.



Gamma Analysis of High Volume Air Samples for Rn-219 Daughters (Pb-211)

Table 11

Date Time Location

Sample Activity (uCi/cc) at
405 KeV 427 KeV 832 KeV Average
(3.4% ab) (1.8% ab) (3.4% ab) uCi/cc

6/3 14:21 Base 4 (Area 2, iOOP) 2.3E-10

6/4 8:31 Base 1 (Area 2, OOOJ) 5.7E-11

6/4 12:30 Base 4 l.OE-9

6/18 14:00 Base 4 5.6E-10

6/29 12:23 Base 6 (Area 1, NOOA) 9.0E-11

2.5E-10

8.9E-10 9.3E-10

4.8E-10 4.6E-10

1.3E-10

2.4E-10

5.7E-11

9.5E-10

5.0E-10

1.1E-10

00
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Table 12: Priority Pollutant Analyses of Auger Hole and Leachate Sludge Samples

Results of Chemical Analyses of

Parameter

Antimony

Arsenic

Beryllium

Cadmium

Cnrcmium

Copper

Cyanide

Lead

Mercury

Nictel

Selenium

Silver

Thallium

Zinc

* WTP
BH-2 -
BH-13 -
BH-2S -
BH-31 -
BH-35 -

Units

ngAg
rag/kg

mgAg
mgAg

mgAg

mgAg

mgAg

mgAg
mgAg

mgAg

mgAg

mgAg

mgAg

mgAg

West
7

Lake Landfill
JUly 1961

VTCP * BH-2 * EH-13 * BH-25 * BH-31 *-
0.077 0

0.62 6

0.038 0

0.052 2

1.41 40

0.459 1039

0.10 0

19.7 356

5 0

3.00 2f

0.12 1

0.134 0

14.0 10

41.4 246

Waste treatment plant
Auger hole
Auger hole
Auger hole
Auger hole
Auger hole

2, Area 2
13, Area 2
25, Area 1
31, Area 2
35, Area 2

.268 0.325 0.355 0.218

.0 7.0 2.0 4.0

.12 0.24 0.18 0.20

.2 2.3 2.27 4.0

.9 34 7.0 26.2

88 23.2 131.6

.028 0.12 1.61 0.376

431 49.0 251.6

.22 0.36 0.14 0.10

.0 45.1 11.3 4

.6 1.2 , 1.2 1.2

.580 0.369 0.165 0.264

.0 2.0 <0.1 0.6

270 180 89

leachate sludge

84

BH-35*

21.0

1.0

0.14

37.5

215

356

0.97

1490

0.84

218.0

0.9

0.409

3.5
2395
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SIM-WRY OF ORGANIC PRIORITY POLU7I*WT ANALYSIS

CLIENT West Lake ____

6CLIENT I.D.J^-P^

SMC X.D.

(NPDES) SAMPLE 1981

ANALYSIS CCMPLBIS) 16 Julv 1981

2,4,6-trichlorcphenol
o-chlor o-n>-cr esol
2-chlorophenol
2,4-dichloi'Ophenol
2,4-^imethylphcnol
2-nitrophenol
4-nitrophenoi
2,4-^initrophenol
4,6-dinitro-o-creaol
pent&chlorcphenol
phenol

ND - Less than 1 pg/1
* - Leafl than 25 wq/1

** - Less than 250 vg/1

pg/1
ND

ND

ND

ND

ND

ND.

ND

ND

8.1
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I

OF ORGANIC PRIORITY POLLUTANT ANALYSIS

CU Q/T 'Ve5t

CLIBJT I.D. W.T.P

RMC I.D.

(NPDES)

J»569

acenaphthene
benzidine —
1,2,4-tr ichlorobenzene
hexachlorobenzene

hexachloroethane

bis(2-chloroethyl)ether
2—chloronaphtha1ene

1,2-dichlorober.zene

1,3-dichlorobenzene
1,4-dichlorobenzene

3,3'-dichlorobenzidine
2,4-dinitrotoluene

2,6-dinitrotoluene

1,2-diphenylhydrazine
fluoranthene
4-ctilorophenyl phenyl ether
4-brarophonyl phenyl ether
bis (2-chloroisopropyl) ether

bis (2-chloroethoxy) methane
hexachlorobutadiene

hexachlorocyclopentadiene
isophorone

naphthalene1

bis(chloronetny1)ether «L

ND - Less than 1 pg/1
* - Less than 10 pg/1

•• - Less ttian 25 pg/1

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

*•

_OATE SAMPLE RECEIVED 6 July

DATA ANALYSIS OCMPLETED 22 July 1981

ODMPOUNPS

nitrobenzene
N-ni trosodimethy lamine
N-nitrosodiphenylamine
N-ni trosodi-n-propylamine
bis(2-ethylhexyl)phthalate
butyl benzyl phthaLate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo(a)anthracene
benzo(a)pyrene —
benzo(b)fluoranthene
benzo(k)fluoranthene
chrysene
acenaphthylene
anthracene
benzo (g.h.i.) perylene
floorene
phenanthrene
dibenzo (a,h)anthracene
indeno (1,2,3-c ,d) pyrene
pyrene
2,3,7,8-tetrachlorodibenzo-

p-dioxin

ND

**

eenzo (b) fluoranthene and benzo (k) fluoranthene could not be resolved, values reported
indicate the sum of both ccrpounds.

.,,-L;:
"'



OF ORGANIC PRIORITY POLLUTANT ANALYSIS

Uest Lake

I

I

I

I

I

I

I

I

I

I

I

CLIENT I.D. W.T.F

PMC I.D. »569

aldrin

dieldrin

chlordane

4,4'-DDT

4,4'-DDE

4,4'»-DDD

endosulfan I

endosulfan II

endosulfan sulfate

endrin

cndrin aldehyde

heptachlor

heptachlor cpoxide

ND - Less than 1 pg/1
* - Less than 10 vg/1

(NPDES) SAMPLE RECEIVED 6

DRIE ANALYSIS COMPLETED 24 JUly 1981

PESTICIEES

ND
ND

•-BHC

b-BHC

ND

ND

ND

ND

ND

g-BHC

PCB - 1242

PCS - 1254

PCB - 1221
PCB - 1232

PCB - 1248

PCS - 1260

PCB - 1016

toxaphene

ug/1
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
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OF ORGANIC PRIORITY POLLUTANT ANALYSIS1
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

CLILJ/T West Lake

CLIENT 1.0. W.T.P.

RMC Z.D. *569

acrolein

acrylonitr ile
benzene
carbon tetrachJoride
chloroheivjene
1, 2-dichlorocthane
1,1, 1-tr ichloroe thane
1 , 1-dichloroe thane
1 , 1 , 2- tr ichloroe thane
1,1,2, 2-tetrachloroe thane
chloroe thane
2-chlorooLliylvinyl ether
chloroform
1 , 1-di chloroethylena
1, 2-trans-dichloroethylene

ND - Less than 1 pg/1
• - Less than 10 pg/1

*• - Less than 100 pg/1

1,3-cis-dichloropropylene and
values nqxu ted indicate the i

(NPDES) BYTE SAMPLE RECEIVED * J^Y W81

DATE ANALYSIS COMPLETED 5 August 1981

VDLATTLES

** 1,2-dichloropropane

** 1,3-dichloropropylene

2.0 ethylbenzene
* methylene chloride

ND methyl chloride
ND nethyl bronide
ND bronoform

ND dichlorobrcmcmethane
ND trichlorofluorcnve thane

ND dichlorodifluorcnethane
* chlorodibrorromethane
* tetrachloroethylene

4.3 toluene
ND trichloroethylene
* vinyl chloride

1,3-trans-dichloroprcpylene could not be resolved,
SLID of both OTPfo^inds

R R

ND

•

ND

15.6
*

*

ND

ND

2.3

*

ND

ND

1.8

ND
*
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SJMWtt OP ORGANIC PRIORITY POLLLTTAtfT ANALYSIS

CLILKT West Lake

CLIENT I.D. BH-2 (KPDSS)

we I.D._

PKTB S^HPLE MCETVES 6 July 1961

ACID O>fOU»CS

2,4,6- tr Ichlorophenol
o-chloro-n>-<rcaol
2-chLorophcnol
2,4-d ichloi-ophenol
2,4-dimthylpherttl
2-nitrophenol
4-nitrophenol
2,4-dlniUophenol
4,6-<Jinitro-o-cre«3l
pen tach lor ophenol
phenal

ND - Less than 1 V9/1
* - Less than 25 wg/1
•• - Leaa than 2SO wg/1

ND

ND

ND

ND

ND

ND

7.8
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OF ORGANIC PRIORITY POLLLfTANT ANALYSIS

Lake

m-2

»570

bcnzirline
1 , 2, 4-t r ichlorobenzene
hexach 1 or obcn zene
hexach lor oe thane
bis (2-chloioethyl) ether
2-cl t lor onaph tha 1 ene
1, 2-dichlorabenzene
1 , 3-<J ichlor obenzene
1 , 4-dichlorobenzene
3,3'~did)loi'obenzidine
2,4-dinitrotolucne
2,6-dinitrotoluene
1, 2-diphenylhydrazine
fluoranthene
4-chlorophenyl phenyl ether
4-brcncphcnyl plienyl ether
bis (2-chloroisopropyl) ether
bl s ( 2-chloroethoxy ) methane
hexociiloroLxjtadiene
liexachloroc^'clopentadiene
isophorooe

bis (d-iloraicthyl) ether

IV) - Less than 1 pg/1
* - Less than 10 pg/1

•• - I«ss tlon 25 pg/1

DME SAMPLE RECEIVED 6 July

IATA ANALYSIS OOMPLETBD 22 July 1981

BASE/NEUTRAL COMPOUNDS

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

KD

ND

ND

ND

ND

**

nitrobenzene
N-fl i trosod iinethy Lamine
N-ni trosodiphenylamine
N-nitrosodi-n-propylamine
bis(2-ethylhexyl)phthalate
butyl benzyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(k)fluoranthene
chrysene
acenaphthylene
anthracene
benzo (g.h.i.) perylene
fluorene
phenanthrene
dibenzo (a,h)anthracene
Indeno(1,2,3-c,d) pyrene
pyrene

2,3,7,8-tetrac±dorcx3ibenzo-

p-dioxin

Tienzo(b)fluoranthene and benzo (k)fluoranthene could not be resolved, value*
indicate the sun of both ccrpounds.
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QT ORGANIC PRICRTW POLLLTD^T ANALYSIS

West

CLIENT I.P. BH-2 (NPDES)

HC I.D. »570

GATE SWffLE RECEIVED

•Idrin
dieldrin
chlordane
4,4'-DDT
4, 4 '-DOE
4,4'-DDD
endoeulfan I

endosulfan sulfate
endrin
endrin aldehyde
heptachlor

heptachlor epoxide

HD - Less than 1 yg/1
* - Less than 10 vg/1

CMS ANALYSIS OCMPLEIg)

PESTICICBS

ND

KD

ND

ND

ND

ft-BHC

b-aw:

g-BHC

PCS - 1242

PCB - 1254

PGB - 1221

PCB - 1232

PCB - 1248

PCS - 1260

PCB - 1016

toxaphene

1981

19B1

uq/1

ND

ND

ND

ND

ND

ND

ND

ND

ND

I

I

I

I

I 91



1
SIMVJTC OF ORGANIC PRIORITY POLLUTANT ANALYSIS

f *l T ris/T* W6S c l*iKC

I CLIQ/T X.D. EH'2

^_ we i « n » " ji
i

jctolcin

1 acrylonitrile

IxMueno

1 carton totucliJoride

chlorotviv^eno

1,2-dichlorou thane

• 1,1,1-trichloroethane

1,1-Jichloroe thane

• 1,1,2-trictiloroethane

1,1 , 2, 2-tetrachloroethane

I chloroothane
2-clilonxLhylvinyl ether

chlorofonn

I 1.1-dichlorocthylene

J . 2-trani-dichloroethyli^ne

(NPDES) UJVTE SAMPLE RECEIVED 6 July 1981

DATE ANALYSIS COMPLETE 5 August 1981

VDLAT1LES

*» 1,2-dichloropropane ND
** 1,3-dichloropropylene1 *=

1.4 ethvlbenzene 1.2
* methvlene chloride 21.4

1.9 methyl chloride *
7.1 methyl bromide 13.1

ND bronoform 1*3

ND dichlorobromomethane ND
ND trichlorofluoromethane 2.4
ND dichlorodifluorome thane *

* chlorodibronone thane ND
ND tetrachloroethylene 1 • ~>

ft, 2 toluene 7.3
ND trichloroethylene 1-7

3.4 vinvl chloride *

1
• ND - Lees than 1 w9/kg
' * - I-ess than 10 wgAg

•• - Less trun 100 wgAg

1 1,3-cis-dichloroprooylene and 1,3-trans-dichloropropylene could not be resolved,
v/aluej reported indicate the sun of both conpounds.

1

1

1
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SU+ttRY OP ORGANIC PRICAI1Y PCCLLTTWT ANALYSIS

CLIH/T West Lake

CLIEXT Z.D. P"-13 (NPDES) E MEEIVBD 6 Jul* 1981

I RHC X.D. HHi PflS ANALYSIS CCHPLETH^

I ACID OCMPOJC6

• 2,4,6-trichlorophenol
o-chloro-iB-creaol ND
2-chlorophenol ND

16 July 1981

ND

2,4-dichloi-qptenol NDI

I 2-nitroph*nol MD
4-nitroph«nol *

| 2,4-dinitrophenol ND

4 , <

I
phenol ?.6

I

I

ND - Less than 1 v<3/l
_ * - Less than 25 wg/1
• •• - Leaa than 250 wg/1

I
I
I
I

I
I
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CLIIitr

AfrMNtf OF ORGANIC PRIORITY POLLUTANT ANALYSIS

West Lake

W-13

nc I.D. H571

1 , 2, 4-1 r ichlorobenzene

hexachlorobenzene

he xadiloroe thane

bis (2-chloroethyl J ether

2-chloronaphtnalene

1, 2-dichlorobenzene

1 , 3-dichlorobenzene

1 , 4-dichlorobenzene

3,3'-<Uchloiol>enzidine

2, 4-din i t rotol ucne

2, 6-dini t rotol uone

1, 2-diphenylhydrazine

fluoranthene

4-chlocophenyl phenyl ether
4-bronophcnyl pltenyl ether

•

bis (2-chloroiscpropyl) ether

bis (2-chloroethoxy) methane
hexachlorobu tad i ene

I texadi lorocyclopen tad iene

isoplorone

's (d iloi-uictliy 1 ) ether

(NPEES)

KD

ND

ND

ND

ND

ND

ND

ND

DATE SAMPLE RECEIVED 6 July 19B1

DATA ANALYSIS COMPLETED 22 19B1

COMPOUNDS

nitrobenzene
N-ni trosodunethylamine
N-ni trosodiphenylamine
N-nitroeodi-n-propylamine
bis (2-ethylhexyl)phthalate
butyl benzyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthaLate
benzo (a) anthracene
benzo(a}pyrene
benzo(b)fluoranthene
benzo (k) fluor an thene
chrysene
acenaph thylene
anthracene
benzo (g.h.i.) perylene

fluorene
phenanthrene
dibenzo (a,h)anthracene
Indeno(1,2,3-c,d)pyrene
pyrene

2,3,7,8-tetrachlorodibenzo-

p-dioxin

10.1

ND

ND

ND

ND

ND

ND

ND

ND

.ND

**

ND

»*

M) - Less than 1
* - l£ss than 10 pq/1

*• - Less tlwin 25 n9/l

Tienzo(b)fluoranthene and benzo(k)fluoranthene oould not be resolved, values reported
indicate the sum of both ocrrpounds.
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RMttRY OP ORGANIC PRIORITY POLLUiaNT ANALYSIS

CLIENT West Lake

CLIENT Z.D. W-13 (NPDES) DATE SWffLE RBCETVED 6 Jul

RC I.D. *571 DATE ANALYSIS COMPLETED 24

E%di ii i t»n^

aldrin * a-BHC
dieldrin * b-BHC
chlordane ND d-BHC

4.4'-DDT * Q-BHC

4.4'-DDE * PCB - 1242

4.4'-DDD * PCB - 1254

endoeulfan I * PCB - 1221

endosulfan II * PCB - 1232

endoeulfan sulfate * PCB - 1248

endrin * PCB - 1260

endrin aldehyde * PCB - 1016

heptachlor * toxaphene

heptachlor epoxide *

ND - Less than 1 yg/1
* - Less than 10 vg/1

95

y 1981

July 1981

*

*
•

*

ND

ND
•

ND

ND

ND

ND

ND

ND
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

SLM4UW CF

CLII^TT West Lake

CLIENT I.D. ai-13

t9C I.D. K571

acrolein
acrylonitrile
benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroe thane
1, 1 , 1-tr ichloroethane
1 , 1-dichloroe thane
1,1, 2-tr ichloroethane
1,1,2,2-tetrachloroethane
chloroethane
2-clUoroclliylvinyl ether
chloroform
1. 1-dichloroethylene
1, 2-trans-dichloroethylene

ND - If SB than 1 wQ/Xg
* - Less than 10 wg/lcg

•• - Less than 100 pg/kg

l,3-cis-<1ichloropropylene and 1,
values lepoited indicate the sun

ORGANIC PRIORITY POLLOTANT ANALYSIS

(IffDES) DATE SAMPLE RECEIVED $ Julv 158̂

DATE AFW.VSIS OCWPLETED p Auyus^ ^pl

VOLATTLES

ng/1
*• l,2-<Sichlocopropane
•• 1,3-dichloropropylene

_^D" eLhylbenzene
* methylene chloride

ND methyl chloride
ND methyl brcmide
ND brcrroform
ND dichtlorobromome thane
ND trichlorofluorcmethane
ND dichlorodifluorcmethane

* chLorodibrcncmetnane
ND tetrachloroethylene

7.8 toluene
ND trichloroethylene
ND vinyl chloride

3-trans-dichloropropylene could not be resolved,
of both corpoundfi.

96

i»a/i
KQ

*

4 . 4

ND
*

«

ND

ND

33.8
*

Id

4.6

ND

1.8
*
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S>WJ» OP ORGANIC PRIORITY FOUiTTAtfT ANALYSIS

CLID/T West Lake

CLIENT I.D. ^-25 (NPDES) DMB SWffW RECEIVED 6 J^* 1981>

»C I.D. "572 BUS WWLJfSIS

ACID OO^SJNDS

2,4, 6- tr ichlorpphenol
o-chloro^fr-creaol
2-cMorophenol
2 , 4-d ich lorophenol
2,4-dimthylphenol
2-nitrcphenol
4-nitrcptvenol
2,4-dinitroFhercl
4 , 6-d ini tr o-o-cr MO!
pen tachloc ophenol
phenal

OCHPLBraD I6 JulV ll?81

wqA
ND

ND

ND

ND

ND

ND
*

**

•*

ND

52.8I
!

MD - Less than 1 vg/1
• - Less than 25 wg/1
•• - Less than 250 wg/1
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CU LOT West Lake

CL1U/T I.D. BH-25

RM: i.o. *572

l i

OP ORGANIC PRIORITY POLLUTANT ANM.YSIS

(NPDES) DATE SAMPLE RECEIVg) 6 -̂ r 1981

1 , 2, 4-tr ichlorcbenzene
hexachloroljonzene
hexacliloroettune
bis (2-chloioethyl ) ether
2-chloronaphthalene
1 , 2-dichloicbenzene
1, 3-\Jichlorcbenzene
1 , 4-dichloiobenzene
3, 3'-dich]oi obenzidine
2, 4-dinitrotolucne
2,6-dinitrotoluene
1, 2-diphenyIhydrazine
fluoranthene
4-chlorc3phenyl phenyl ether
4-brornophonyl pl>enyl ether
bis (2-chloroisopropyl) ether
bl s (2-chloroethoxy) methane
hexadUorobutadiene
iMrxadilorocyclopentadlene
isophorone

bis (chlckraiiethyl) ether

IND - Less than 1 pg/1
• - Less than 10 pg/1

•• - Less tlon 25

DATA ANALYSIS OGMPLETED *- ̂ aly 1981

BASE/NEUTRAL CCMPOUNDS

ND

ND

ND

ND

ND

ND

MD

nitrobenzene
N-nitro»d line thy lamine
K-n i tx osod i pheny lam i ne
N-nitrosod i-n-pccspy IAT:.-%S
bis (2-ethylhexyl) phthili is
butyl benzyl phthaLatc
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo (a) anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo (k) fluoranthene
chrysene
acenaphthylene
anthracene
benzo (g.h.i.) perylene
floorene
phenanthrene
dibenzo (a,h)anthracene
indeno(l,2,3-c,<5)pyrene
pyrene
2,3,7,8-tetrachlorodiber^cr-

p-dioxin

•••^w
*•

**

3.5

ND

ND

ND

ND

ND

ND

ND

ND

ND

**m^fm

*
••̂ H

ND

Tienzofb) fluoranthene and benzo (k) fluoranthene could not be resolved, values reported
the SLID of both compounds.
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CLIENT

SUfttJtt OF ORGANIC PRIORITY PQUI7ZAKT ANALYSIS

West Lake

CLIENT Z.D..

*C I.D.

BH-25 (NPDES) DA!TC SAMPLE RECEIVED

«572 t»3S: ANALSfSIS OCMPLETEU 24 July 1981

PESTICIDES

I

I

I

I

I

I

I

I

I

aldrin
dieldrin

chlordane

4,4'-DDT
4,4'-DDE

4,4'-DDD

endosulfan I

endosulfan II

endosulfan aulfate
endrin
endrin aldehyde

heptachlor
heptachlor epoxide

ND

ND

ND

ND

ND

ND

W3
*

Less than 1 yg/1
Less than 10 vg/1

•-BHC

b-BHC

d-BHC

g-Btt!

PCB - 1242

PCB - 1254

PCB - 1221

PCB - 1232

PCB - 1248

PCB - 1260

PCB - 1016

toxaphene

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
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GP ORGANIC PRIORITY POLU7EANT ANALYSIS

CLIENT West Lake

CLIENT I.D. EH-25

RMC I.D. K572

(NPDES)

acrolein

acrylonitrile

benzene

carbon tetrachloride

chlorobenzene

1,2-dichlorocthane

1,1,1-tr ichloroe thane

1,1-dichloroe thane

1,1,2-tr ichloroethane

1,1,2,2-tetrachloroethane

chloroethane
2-chloroct.hylvinyl ether
chloroform
1,1-dichloroethylene
1,2-trans-dichloroethylene

**

1.1

ND

5.4

ND

ND

ND

ND

23.1

NT) - Less than 1
* - Less than 10

*• - Less than 100 pg/kg

DATE SAMPLE RECEIVED 6 July 19B1

DATE ANALYSIS QCMPLEIg) S Aurrust 1QB1

VDLATTLES

pg/l
1,2-dichloropr opane
1,3-dichloroprocylene1

ethylbenzene
methylene chloride
methyl chloride
methyl bromide
bronoforro
dich lor obrorome thane
trichlorofluorome thane
dich lor od i fl uor one thane
chlorodibr crone thane
tetrachloroethylene
toluene
tr ichloroe thy lene
vinyl chloride

11.

ND

ND

48.4

45,3

4.4

H.3-cis-dichloropropylene and 1,3-trana-dichLoropropylene could not be resolved,
values reported indicate the sun of both conpounds.
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OP ORGANIC PRIORITY POLLLTDWT ANALYSIS

CLIDfT West La^e

CLID/T I. p. BH-31

I.D.

(NPDE5) DWB RECEIVED

CMS ANALYSIS CCHPLETg) 16 July 1981

ACID CCMPCUCS

2,4,6-tx ichlorcphenol
o-chloro-o-creaol
2-chlorophcnol
2,4-dichlorophenol
2,4-dijnethylphenol
2-nitrophenol
4-nitrophenol
2,4-dinitrophenol
4,6-dlni troo-cr wol
pen tach lor opherol

M) - Less than 1 yq/1
• - Less than 25 wg/1

•• - Less than 250 ng/1

uq/1

ND

26.0

ND

ND

ND

ND

2.6
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SlfMNtt OF ORGANIC PRIORIT* POLLUTANT ANALYSIS

West Lake

CLIOJT I.D..

nc I.D.

EH-31 (NPDES)

#573

benzidine
1 , 2, 4-t r ichlorobenzene
hexachlorobcnzene
he xachloroe thane
bis ( 2-chloroethyl } ether
2-cf i Lor onaph tha 1 ene
1 , 2-dichlorobenzene
1, 3-dichlorobenzene
1 , 4-dicljlorobenzene

3,3'-<1ich]oroljenzidine
2,4-dinitrotoluene
2, 6-dinitrotoluene
1, 2-diphenylhydrazine
fluoranthene
4-chloropfienyl phenyl ether
4-bronophcnyl pJienyl ether
bis (2-chlotoisopropyl) ether
bis (2-chloroethoxy) me thane
I texachlor obu tad i ene
I texachl or oc^'clopen tad iene
isophorone

(ctiloraitLhyl) ether

than 1 pg/1
• - Less thjn 10 ng/1
* - Less tlon 25 Mg/l

iig/1

NT)

**

ND

NTI

NT)

MD

**

DATE SAMPLE RECEIVED 6 July 1981

ANALYSIS OQMPLEISD 22 July 1981

OCMPOUNDS

nitrobenzene
N-ni trosodunethylamine
N-ni trosodiphenylamine
N-ni tr osod i -n-pr espy lami ne
bis (2-ethylhexyl) phthalate
butyl benzyl phthalate
di-n-butyl phthalate
di-n-octyl phthalatfi
diethyl phthalate
dijnethyl phthalate
benzo ( a ) an thr acene

•

benzo(a)pyrene
benzo (b) fluoranthene

benzo (k) fluoranthene
chrysene
aoenaphthylene

Anthracene
benzo (g.h.i.) perylene

fluorene
phenanthrene

dibenzo (a ,h) anthracene
Indeno (1. 2, 3-c,d) pyrene
pyrene

2,3,7,8- tetr achlorod ibenao-

p-dioxin

ng/l
MO

16.2

ND

1.4

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

**

senzo (h) fluoranthene and benzo (k) fluoranthene could not be resolved, values reported
indicate the sum of both compounds.
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****** CF ORGANIC PRICWW POLLUTANT ANALYSIS
CLIENT West Lal<e

CLIENT I.D. BH-31 (NPDfS) ^^.
• i—if±i DATE SWLE RECEIVED 6 July 1981

»C I.D. #573 „._ "
J»IE ANALYSIS COtPLETED 24 July 1981

aldrin

dieldrin
chlordane

4,4'-DDT

4,4'-DDE

4,4'-ODD

endosulfan I

endosulfan II

endosulfan sulfate
endrin

endrin aldehyde

hep bach lor

heptachlor epoxide

PESTIClDgs

N£
*

*

*

ND

•-BHC

b-fiHC

d>BHC

g-aa:
PCS - 1242

PCS - 1254

PCS - 1221

PCS - 1232

PCB - 1248

PCS - 1260

PCB - 1016

toxaphene

ND

- Less than 1 vg/i
* - Less than 10
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CLIP*? West Lake

CLIENT I.D. ffi-31

FMC I.D. *573

acrolein
acrylonitrile
benzene
carbon tetrachlor ide
cMorobenzene
1,2-<3ichloroethane
1,1,1-tr ichloroeth.ane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane
2-chlorocthylvinyl ether
chloroform
1,1-dichloroethylene
1,2-txans-dichloroethyltne

GF ORGANIC PRIORTW POLLUTANT ANALYSIS

(NPDES) EATE SAMPLE RECEIVED 6 jt,iv

CATC ANALYSIS OCMPLEUD S August 1981

VDLAT1LES

vq/1
**

9.6

4.2

1.4

ND

ND

ND

3.1

ND

40.2

1,2-<3 ichlor opropane

I, S-dichloropropyler*
ethylbenzene
methylene chloride
methyl chloride
methyl bromide
bronoform
dichlorobrcrrane thane
trichlorofluorone thane
dichlorodifluorone thane
phlorod i branome thane
tetrachloroethylene
toluene
tr ichloroethy lene
vinyl chloride

ND

ND

2.6

ND

19.3

30.9

13.1

ND - Less than 1
• - Less than 10

*• - Less than 100 pg/kg

j.,3-cis-dichloropropylene and 1,3-Lranfl-dichlDropropylene could not be resolved,
values reported indicate the SUB of both compounds.
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SJ*VUW OP ORGANIC PRIORITY POOZH'ANT ANMYSIS

I CLILNT West Lake

CLIB/T I.D. BH-35 DATS SW*»LE pprriVEr) 6 July 1981

• RMC I.D. H574 ^DAIB ANALYSIS OOPLETED 16 July 1981

• ACID OXPCUC6

I 2,4,e-
_ o-chloro-ro-cresol ND
| 2-chlorophenol 1414.7

2,4-dichloi-ophenol ND
I 2,4-dimethylphenol ND

2-nitrophenol ND

1 4-nitrophenol
^ A * • • . .
2,4-dinitrophenol H
4,6-dlnitro-o-creaol *

' pentAchlorophenol *
_ phenol 159.0

I

I
H) - Less than 1 vq/1

• • - Less than 25 wg/1
• *• - Less than 250 wg/1

I

I

I

I

I
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OF ORGANIC PRiaiXTY POLLUTANT AN*LYSIS

n.iwr West Lake

I.D._

RMC I.D.

BH-35 (NPDES) DATE SAMPLE RECEIVED_ 6 July 1981

*S74

OCOIVil>lit In-lit'

1,2. 4-t r ichlorobonzene
hexjchloroLcnzcne
hexachloroethane
his ( 2-chloroethyl ) ether
2-cliloronaphthalene
1 , 2-d id ilorobenzene
1 , 3-d i ch lor oben zene
1 , 4-dictiloi oLxnzene
3, 3'-vUdiloi ol lenzidine
2, 4-dinitrotolucne
2,6-dinitrotoluene
1,2-diphenylhydrazine
fluoranthene
4-chlorophenyl phenyl ether
4-brott3phcnyl p(>enyl ether
bis (2-chloroisopropyl ) ether
bis(2-chloroethoxy)methane
hooctilorobotadiene
hexach 1 or ocyc 1 open tad i ene
isophorone

b'rs (chloraiotliyl) ether

ND - Less than 1 pg/1
* - Loss than in pg/1

•* - Less tlun 25 wg/1

CATA ANALYSIS gMPLEUD 22 July 1981

BASE/KELTTRAL OMPOUNDS

ND

_ND_

_ND_

ND

_ND

_ND_

_ND_

ND

nitrobenzene
N-nitrosodimethylamlne
N-ni trosodiphenylamine
N-ni trosodi-n-propylamine
bis (2-eUiylhexyl) phthalate
butyl benzyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dunethyl phthaLate
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(k)fluoranthene
chrysene
acenaphthylene
anthracene
benzo (g.h.i.) perylene

fluorene
phenanthrene
dibenzo (a,h)anthracene
indeno(1,2,3-c,d} pyrene
pyrene
2,3,7,8-tetrachlorodibenzo-

p-diowin

*•

18.4

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1benzo(b) fluoranthene and benzo (k) fluoranthene could not be resolved, values reported
indicate the sun of both compounds.
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CF ORGANIC PRIORTW POLLLTEANT ANALYSIS

CLIENT Lake

CLIENT I.D. BH-35 (NPSES) pftre SAMPLE RECEIVED 6 July 1981

I.D. »574 CATS ANALYSIS COMPLETED 24 J^ 1981

PESTICIDES

aldrin

dieldrin

chlordane

4,4'-DDT

4,4'-DOE

4,4'-DDD

endosulfan I

endosulfan II

endosulfan sulfate

endrin

endrin aldehyde

heptachlor

heptachlor epoxide

ND

940

ND

ND

ND

a-WC

b-BHC

d-BHC

g-BHC

PCS - 1242

PCS - 1254

PCS - 1221
PCS - 1232

PCS - 1248

PCS - 1260
PCS - 1016

toxaphene

ND - Less than 1 pg/1
* - Less than 10 ug/1
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CLIENT. West Lake

CLIENT I.D..

RMC 1.0.

BH-35

*574

jcrolein

Crylonitrile

nzene

carbon tetracli]oride

•rhlorobenzenc

1,2-dichloroethane

•l,1,1-trichloroe thane

~l,1-dichloroethane

•jl, 1,2- tr ichloroe thane

•1,1,2,2-tetrachloroethane

chloroethane
•2-chloroeUiylvinyl ether

chloroform

II. 1-dichloroethylene

1,2-trans-dichloroethylene

I

r - Less than 1
- Less than 10 ug/fcg

•• - Less than 100

I

I

I

I

I

OF ORGANIC PRIORITY POLLUTANT ANALYSIS

15.7

22.4

ND

81.6

ND

18.4

ND

ND

25.1

5.2

7.7

DKTE SAMPLE RECEIVED 6 JUly 1981

LATE ANALYSIS OCMPLEIS) 5 August 1981

VDLATILES

1,2-dichloropropane
1,3-dichloropropylene

ethylbenzene
methylene chloride
methyl chloride
methyl bromide
broncform
dichlorobromome thane
trichlorofluorone thane
d ichlorod i fl uor one thane
chlorod ibroftone thane
tetrachloroethylene
toluene
tr ichloroethylene
vinyl chloride

1,3-cis-dichloropropylene and l^J-trana-dichloroprcpy1*06 could not be resolved.
values reported indicate the sun of both corqpounds.

ND

487.9

26.4

57.6

ND

ND

147.9

ND

45.3

277.1

724.9
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Chemical Analysis of Radioactive Material From Areas 1 and 2

Table 13

Concentration in ppm

Offsite Area 1 Area 1 Area 1 Area 2 Area 2
Bkg Surface Surface Borehole Surface Surface
Sample (1101) (1102) (#103) (t!04) (#105)

Barium

Lead

Zinc

Sulfate

250

16

132

20

300

15

146

15

1811

108

94

108

2386

121

76

121

1158

11

28

11

1197

50

167

50
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Summary of Background Measurements in the Vicinity of West Lake Landfill,
St. Louis County Missouri

Table 14

Sample Type Earth City
Background Location

Taussig Road Old St. Charles Rock Road

Flux (Av)(pCi/m2.s)

Exposure Rate (uR/hr)

Soil Cone. (Ra-226 pCi/gm)

HVAS (W.L.)

0.50 +/- 54%

10.6

2.6 +/- 23%

1.1E-3

0.58 +/- 27%

8.0

2.5 +/- 19%

5E-3

0.50 V- 30%

1.7E-3



Target Criteria and Measurements LLDs for West Lake Landfill

Table 15

Nuclide

Ra-226
Total U
U-238
U-235
Th-232
Th-230

Nuclide

Soil Contaminants

Target Criteria

5pCi/g
15pCi/g
30pCi/g
30pCi/g
5pCi/g
15pCi/g

LLD

IpCi/g
3pCi/g
6pCi/g
6pCi/g
IpCi/g
3pCi/g

Water and Airborne Contaminants

target Criteria LLD

All
Radon Daughters
Ra-226 (water)

MFC Unrestricted
0.03 W.L.

3E-8 uCi/ml

20% MFC
0.006 W.L.
6E-9 uCi/ml

Nuclide

All

External Radiation

Target Criteria

20 uR/hr

LLD
• ̂  ̂  ̂  •• ̂  ̂  ̂ •

4 uR/hr
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APPENDIX I

Radiological Survey Instruments and Methods



A. Portable Survey Instrument

The portable survey instruments used at West Lake

included two complete sets of Johnson equipment, which

consist of battery operated rate meters, sealers and alpha,

beta and gamma probes. These systems (see Figure 1-1) are

totally portable and can be used in the field for both

measurements and sample counting.

"™ The alpha probes use a ZnS (Ag) scintillation detector;

• the beta detector is a thin window (1.4mg/cm2 mica) GM tube,

and the gamma detector is a 2" by 2" Nal(Tl) crystal. The

| alpha and beta probes were calibrated with "NBS traceable"

_ sources at the RMC calibration facility in Philadelphia and

• the gamma scintillator was cross-calibrated with a primary

• ionization chamber system, described below.

• B. Ionization Chamber System

_ External gamma dose rates were accurately measured with

• the RMC constructed Tissue Equivalent Ionization Chamber

• System (Figure 1-2). This system consisted of a 16 liter

tissue equivalent, gas filled ionization chamber (Shonka

| chamber), a Keithley vibrating capacitor electrometer, a

printer and battery pack. It is capable of measuring dose

• rates at background levels to a precision of a few percent.

I Since this system is bulky and somewhat fragile, it is

• not as suited for extensive field measurements as a smaller,

lightweight Nal(Tl) portable survey instrument. Therefore,
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I
I the Nal(Tl) detector was used for the majority of the field

gamma measurements. Since this detector's response is

| energy dependent, it cannot be used as a "micro R meter"

_ unless it is initially calibrated for such use.

The calibration performed by RMC consisted of

• accurately measuring the exposure rate at several locations

• at West Lake Landfill, using the Tissue Equivalent

lonization Chamber, then recording Nal(Tl) measurements at

I the same location. In this manner a set of Nal(Tl)

count-rate versus exposure rates were obtained and a uR/hr

I calibration factor established, as shown in Figure 1-3.

I Due to the energy dependence of the Nal detector, this

conversion factor will apply only to the radionuclides and

• geometries for which the calibrations were made. In the

• case of West Lake, analyses have verified the presence only

of naturally occurring nuclides of the uranium series

I (Ra-226 and daughters), thorium series and potassium.

Therefore, the conversion factor established at West Lake

I will apply only to naturally occurring radionuclides

• distributed in soil.

C. Mobile Lab Gamma Analysis System

The mobile lab gamma analysis system (Figure 1-4)

I consists of a PGT 15% efficient (relative to a 3" x 3"

• Nal(Tl) crystal) intrinsic germanium (IG) detector, shield

and Tennecomp TP-50 laboratory computer data acquisition

I 114
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module. The analysis system was calibrated for all counting

I geometries with an NBS supplied Eu-152 source.

I Each count was analyzed by a computer program for

determination of gamma energies and peak areas. All results

| were printed out immediately following analysis on-site, and

data was stored on floppy discs for future analysis, as

• needed.

| Samples were sealed in counting containers and stored

• to allow for complete ingrowth of radon and daughters,

™ whenever possible. In these cases, Ra-226 was determined by

• counting the daughter Bi-214 gamma-ray lines at 609 and 1764

KeV. Pb-214 was determined by the 295 and 352 KeV lines,

| U-238 from its 93 KeV line, Ra-223 from its 270 KeV line,

Rn-219 from its 401 KeV line, Pb-211 from its 405 and 832

KeV lines, Th-227 from its 237 KeV line and K-40 from its

1462 KeV line.

Typical LLDs for Ra-226 were 0.1 pCi/g in soil and

vegetation, and 0.4 pCi/1 in water. For Rn-219 daughters on

air filters, LLDs were 0.4 pCi/1. The LLD for U-238 in soil

was on the order of 1 pCi/g.

D. Auger Hole Logging System

Detailed logging of selected auger holes was performed

with the system shown in Figure 1-5. This system consists

of a custom designed EG&G Ortec intrinsic germanium detector

(10% eff) with a narrow dewar, coupled to a Tracor-Northern
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1750 MCA used for data acquisition and initial field

evaluations. Data was stored on a tape cassette recorder,

then transferred to the lab computer system for final

analysis. The entire system, including an HIM module power

supply with a bias power supply and amplifier, was powered

in the field by a portable 5000 watt gasoline-driven

generator.

The logging system was calibrated as described in

Attachment 1. Field counting times varied from 2 minutes to

10 minutes at each location, depending upon the level of

activity present. Typical LLDs for this system and

relatively short count times are 0.3 pCi/g for Bi-214, 1

pCi/g for U-238, 0.2 pCi/g for Pb-212 and 0.1 pCi/g for

K-40.

The field use of this system was somewhat limited by

initial failure due to high humidity effects on the pre-amp

components and thermal insulation of the detector housing.

These problems were partially corrected by sealing the

detector in an outer container and allowing dry air to flow

through the container.

E. Radon Analysis Systems

Radon flux was determined using the accumulator system

shown in Figure 1-6, which is similar to those used by

Wilkening (1] and others. Accumulation times varied from 15

minutes to 2 hours. Gas samples were drawn and counted in
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I
I
I the EDA Radon Detector, usually 2 hours after sampling, to

allow for daughter ingrowth. Standard MSA charcoal

canisters were used for the canister method, as described by

Countess [2] .

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

F. Alpha-Beta Counting System.

All samples were counted for gross alpha or beta

activity on the Gamma Products low background gas flow

proportional counter, shown in Figure 1-7. The system is

automatic and can be programmed for a variety of counting

parameters.
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Figure 1-1. Portable Survey Instrument Kit.

Landfill site.
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Figure 1-3. Ion chamber exposure rates versus Nal (Tl) count rates, West Lake
Landfill site.
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Figure 1-4. Interior of mobile lab showing ganna counting system and other equipment.



Figure 1-5. In-situ auger hole logging system with intrinsic germanium detector
and narrow dewar assembly, data acquisition equipment and storage/
fill dewar.
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Figure 1-7. Automatic beta-gamma gas flow proportional counter.
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INTRINSIC GERMANIUM WELL LOG

DETECTOR CALIBRATION

The intrinsic germanium detector was connected to the
•

pulse height analysis system consisting of the following

components:

Ortec Model 459 High Voltage Power Supply

Canberra 2011 Spectroscopy Amplifier

Tracer Northern 1750 MCA

Teletype Model 43 Printer

Gain and voltage supply settings were adjusted to

obtain an energy spectrum of 0 to 2000 kev, which

corresponds to approximately 1 kev per channel.

Calibration of the well logging system was performed

using the calibration rig shown in Figure 1. This rig is

constructed as a series of four concentric rings surrounding

a 6 inch PVC casing. Each ring contains thin plastic tubes

1-1/4" diameter by 36" long. A set of "source rods" and

"background rods" were prepared and loaded into these tubes

in a variety of configurations for the various calibration

and test counts.

The geometry of the rig is such that the distance from

the center of the casing (or detector) to the center of the

innermost ring is 3.75 inches, to the center of the second

ring is 5.0 inches, to the center of the third ring is 6.25
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inches, and to the center of the fourth ring is 7.50 inches.

All voids between tubes were filled with low background

sand. It was determined that the ratio of source volume in

each ring to the total ring area was about 0.6. Hence, when

source rods were fully loaded into a given ring, the

activity counted represented approximately 60% of the total

area (volume) the detector viewed, and counts were adjusted

accordingly.

Each source tube is a 12 inch high by 1 inch diameter

tube filled with a material containing Eu-152. The source

material was prepared by mixing the standard Eu-152 source

solution with plaster of paris, at a constant ratio designed

J to give a uniform specific activity of 440 pCi/gram.

Background rods were filled with "clean" plaster of paris.

• Plaster of paris was chosen because of its ease of handling,

• ability to uniformly distribute the source throughout the

material, and its density, which approximates that of common

I soil. (Density of soil, 1.7-2.3 g/cubic cm; density of

plaster, 1.5 g/cubic cm; density of sand, 1.4 g/cubic cm)

Four different configurations of source and blank tubes

| were used for the calibration. Source tubes were placed

_ three high in one of the four concentric rings of the rig

™ for each count while the balance of the rig was filled with

I blanks. These configurations correspond to the source

material being a radial distance of 3.75, 5.00, 6.25 and

| 7.50 inches from the detector.
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Each configuration was counted for 900 seconds, and the

• area under each of the eight major Eu-152 photopeaks

determined for each count.

Calculation of counts per gamma per gram was determined

by the following method:

NCNTS/GAMMA/GRAM =

[NCNTS]/[(440pCi/g)(3.7E-2d/s/pCi)(900s)(ABUNDANCEgamma/d)]

I

I

' For each gamma energy, the net counts/gamma/gram vs

• distance from the center of the detector was listed. These

response curves were then plotted for each energy, for

I distances and activities which extend to zero net counts.

_ This represents an "infinite" distance from the detector.

• Using these curves, the total counts from the detector to an

• infinite distance was calculated by integrating the area

under the curve using Simpson's rule for approximating

I integrals. Of prime importance is the integral from 2

inches to infinity, since this is the area the detector will

• ' view when placed inside a 4 inch PVC casing.

I Finally, the integrated net count/gamma/gram, from 2

_ inches to infinity, was plotted vs energy, for each of the

" Eu-152 photons. With this efficiency curve, a specific

• activity in soil (pCi/gram) can be determined from a bore

hole count, assuming the radionuclide can be identified and

I its gamma abundance determined. The calculation is:
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count, with a S5% con£idence
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Top View
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ABSTRACT

The West Lake Landfill is located near the city of St. Louis in Bridgeton, St.
Louis County, Missouri. The site has been used since 1962 for disposing of mu-
nicipal refuse, industrial solid and liquid wastes, and construction demolition
debris.

This report summarizes the circumstances of the radioactive material in the
West Lake Landfill. The radioactive material resulted from the processing of
uranium ores and the subsequent sale by the AEC of processing residues. Pri-
mary emphasis is on the radiological environmental aspects as they relate to
potential disposition of the material. It is concluded that remedial action
is called for.
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1 INTRODUCTION AND BACKGROUND

This report summarizes the circumstances of the radioactive material in the
West Lake Landfill (Figure 1), in particular, the radiological environmental
aspects as they relate to potential disposition of the material.

The West Lake Landfill, Inc. property is a 200 acre tract in Bridgeton,
St. Louis County, Missouri, on the outskirts of the city of St. Louis. It is
about 4 miles west of St. Louis' Lambert Field International Airport, near the
intersection of interstate highways 1-70 and 1-270. Limestone was quarried
there from 1939 to 1987. Also on the property is an industrial complex where
concrete ingredients are measured and combined, and where asphalt aggregate is
prepared. Since 1962, portions of the property have been used as landfills for
disposing of municipal refuse, industrial solid and liquid wastes, and construc-
tion demolition debris. In 1973, soil contaminated with radioactive material
was placed in a landfill there.

The radioactive material originated with uranium-ore-processing residues which
had been stored at Lambert Airport by the U.S. Atomic Energy Commission (AEC),
and which were sold in early 1966 to the Continental Mining and Milling Company,
of Chicago, Illinois. The AEC's invitation to bid listed the following residues
for purchase: 74,000 tons of Belgian Congo pitchblende raffinate containing
about 113 tons of uranium; 32,500 tons of Colorado raffinate containing about
48 tons of uranium; and 8700 tons of leached barium sulfate containing about 7
tons of uranium. The material was moved from the airport during 1966 to nearby
9200 Latty Avenue, Hazelwood, Missouri. In January 1967, the Commercial Dis-
count Corporation of Chicago took possession of the residues to remove moisture
and to ship the residues to the Cotter Corporation facilities in Canon City,
Colorado. In December 1969, the remaining material was sold to the Cotter Cor-
poration. In the following four years, the residues, with the principal
exception of the 8700 tons of leached barium sulfate, were shipped to Canon
City.1

In April 1974, Region III representatives of NRC's Office of Inspection and
Enforcement visited the Cotter Corporation's Latty Avenue site to check on
the progress of the decommissioning activities being performed there. This
inspection disclosed that in 1973 Cotter Corporation had disposed of approxi-
mately 8700 tons of leached barium sulfate residues mixed with 39,000 tons of
top soil at a local landfill.1

By letter dated June 2, 1976, the Missouri Department of Natural Resources
(MDNR) forwarded to the NRC's Region III office newspaper articles which alleged
that only 9000 tons of waste had been moved from the Latty Avenue site rather
than 40,000 tons and that it was moved to the West Lake Landfill rather than to
the St. Louis Landfill No. 1. Region III personnel investigated the allegations
and found that 43,000 tons of waste and soil had been removed from the Latty
Avenue site and had been dumped at the West Lake Landfill in Bridgeton, and
that the waste was covered with only about 3 feet of soil.1

Discussion with the West Lake Landfill operators indicated that all of the
material from Latty Avenue had been disposed of in one area; however, an aerial
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survey of the site Identified two areas of contamination. The second contami-
nated area is identified as Area 1 in Figure 2.2 Subsequently, the NRC spon-
sored other studies that were directed at determining the radiological status of
the landfill. An extensive survey was initiated in November 1980 by the Radia-
tion Management Corporation (RMC) under contract to the NRC. The findings were
published in May 1982 in NUREG/CR-2722. "Radiological Survey of the West Lake
Landfill, St. Louis County, Missouri."5 In March 1983, the NRC through Oak
Ridge Associated Universities (ORAU) contracted with the University of Missouri-
Columbia (UMC), Department of Civil Engineering, to describe the environmental
characteristics of the site, conduct an engineering evaluation, and propose
possible remedial measures for dealing with the radioactive waste at the West
Lake Landfill. In May 1986, ORAU sampled water from wells on and close to the
landfill to determine if the radioactive .material had migrated into the ground-
water. A report is being prepared detailing the results of the investigations
conducted by UMC and ORAU.*

Information from all these sources and from NRC site visits forms the basis
for this report.

2 DESCRIPTION OF THE SITE

Location

The 200-acre West Lake Landfill site is situated on the southwest side of
St. Charles Rock Road in Bridgeton, St. Louis County, Missouri (Figure I).2
It is about 16 miles northwest of the downtown area of the city of St. Louis,
and about 4 miles west of Lambert Field International Airport (Figure 1). It
is approximately 1.2 miles from the Missouri River.

History

The West Lake Landfill has been used since 1962 for the disposal of municipal
refuse, industrial solid and liquid wastes, and construction demolition debris.
Between 1939 and the spring of 1987, limestone was quarried there. Landfill
operations filled in some of the excavated pits from the quarry operations.
Also on the property is an active industrial complex in which concrete ingre-
dients are measured and combined before mixing ("batching"), and asphalt
aggregate is prepared.

The unregulated landfill, in which the radioactive material was placed in 1973,
was closed in 1974 by the Missouri Department of Natural Resources (MDNR).
Also in 1974, under an MDNR permit, a newer sanitary landfill was opened and
now operates in an adjacent area on the West Lake Landfill property. The newer
landfill is protected from groundwater contact. The bottom of the new landfill
is lined with clay, and a leachate collection system has been installed. Leach-
ate is pumped to a treatment system consisting of a lime precipitation unit fol-
lowed in series by an aerated lagoon and two unaerated lagoons. The final lagoon
effluent is discharged into St. Louis Metropolitan Sewer District sewers.2

Ownership

Since 1939, the West Lake Landfill has been owned by West Lake Landfill, Inc.,
of 13570 St. Charles Rock Road, Bridgeton, Missouri.
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Contaminated Areas

Radioactive contamination at the West Lake Landfill has been identified in two
separate soil bodies (Figure 2).

The northern area (referred to as Area 2) covers about 13 acres3 and lies above
16 to 20 feet of landfill debris. The contaminated soil forms a more or less
continuous layer from 2 to 15 feet in thickness and consists of approximately
130,000 cubic yards of soil. Some of this contaminated soil is near or at the
surface, particularly along the face of the northwestern berm. Beneath the
landfill debris, the soil profile consists of 3 to 7 feet of floodplain top
soil overlying 30 to 50 feet of sand and gravel alluvium.

The southern area of contamination (Area 1) covers about 3 acres3 and contains
roughly 20,000 cubic yards of contaminated soil. This body of soil is located
east of the landfill's main office at a depth of about 3 to 5 feet and is lo-
cated over a former quarry pit which was filled in with debris. The depth of
debris beneath the contaminated soil is unknown but is estimated to be 50 to
65 feet. Limestone bedrock underlies the landfill debris.2

Topography

About 75 percent of the landfill site is located on the floodplain of the
Missouri River (Figure 2) at about 440 feet above mean sea level (msl). The
site topography is subject to change because of the types of activities (e.g.,
landfill ing and quarrying) performed there. However, the areas containing the
radioactive waste have their surface at about 470 feet (msl). The surface runoff
in the area around the landfill follows several surface drains and ditches that
run in a northwest direction and drain into the Missouri River.2

Geology

Bedrock beneath the West Lake Landfill consists of limestone that extends down-
ward to an elevation of 190 feet msl. The limestone is dense, bedded, and
except for intermittent layers that consist of abundant chert nodules, fairly
pure. The Warsaw Formation, which lies directly beneath the limestone, is made
up of approximately 40 feet of slightly calcareous, dense shale; this grades
into shaley limestone toward the middle of the formation. Bedrock beneath the
site dips at an angle of 0.5° to the northeast. Five miles east of the site,
the attitude of the bedrock is reversed by the Florissant Dome.2

Since groundwater moving through carbonate rocks often creates channels for
rapid water flow, the possibility of this occurring in the West Lake Landfill
area was considered. Brief observation of the quarry walls at the landfill
suggests that some of the limestone has dissolved. In a letter to West Lake
Landfill, Inc., the Missouri Department of Natural Resources stated that the
fact that grouting was necessary in the quarry area to block water inflow sug-
gests that the limestone is at least somewhat solution weathered.4 However,
in the draft UMC report, the opinion is expressed that the solution activity
has apparently been limited to minor widening of joints and bedding planes near
the bedrock surface, and that, at depth and when undisturbed, the limestone is
fairly impervious.2 It is not clear whether the views represented by these
statements are in conflict.
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Soil material in the area may be divided into two categories: Missouri River
alluvium and upland loessal soil. This demarcation is shown as the historical
edge of the alluvial valley in Figure 2. The division is made on the basis of
soil composition, depositions! history, and physical properties. The West Lake
Landfill lies over this transition zone.2

Hydrology

Groundwater flows in the area surrounding the West Lake site through two aqui-
fers: the Missouri River alluvium and the shallow limestone bedrock. Although
the limestone is fairly impervious and groundwater flows in most areas from the
bedrock into the alluvium, contamination of water in the bedrock aquifer is
possible. The base of the limestone aquifer is formed by the relatively imper-
meable Warsaw shale at an elevation of about 190 feet (msl). This shale layer
has been reached, but not disturbed, by quarrying operations. Therefore, the
Warsaw shale acts as an aquiclude, making contamination of the deeper limestone
unlikely.

The deep Missouri River alluvium, which is under about 10 feet of more-recent
alluvium, acts as a single aquifer of very high permeability. This aquifer is
relatively homogeneous in a downstream direction and decreases in permeability
near the valley walls.

The water table of the Missouri River floodplain is generally within 10 feet of
the ground surface, but at many points it is even shallower. At any one time,
the water levels and flow directions are influenced by both the river stage and
the amount of water entering the floodplain from adjacent upland areas.

Water levels recorded between November 1983 and March 1984 in monitoring wells
at the landfill, indicate a groundwater gradient of 0.005 flowing in a N 30°W
direction beneath the northern portion of the landfill. This represents the
likely direction of leachate migration from the landfill.

Since no other recharge sources exist above the level of the floodplain, the
only water available to leach the landfill debris is that resulting from rain-
fall infiltrating the landfill surface. Because the underlying alluvial
aquifer is highly permeable, there will be little "mounding" of water beneath
the landfill. Also, the northern portion of the landfill has a level surface,
and thus it is likely that at least half of the rainfall infiltrates the sur-
face. The remaining rainfall is lost to evapotranspiration and (to a lesser
degree) surface runoff.2

No public water supplies are drawn from the alluvial aquifer near the West Lake
Landfill. It is believed that only one private well in the vicinity of the
landfill is used as a drinking-water supply. This well is 1.4 miles N 35°W of
the Butler-type building on the West Lake Landfill.

Because of the extremely low slope of the Missouri River floodplain surface,
rain falling on the plain itself generally infiltrates the soil rather than
running off the surface. The only streams present on the floodplain are those
that originate in upland areas. Drainage patterns on the plain have been rad-
ically altered by flood control measures taken to protect Earth City and by
drainage of swamps and marshes. Because of the relationship that exists
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between river level and groundwater level in portions of the floodplain near
the river, streams may either lose flow (at low stage) or gain flow (at high
stage).

The present channel of the Missouri River lies just under 2 miles west and
northwest of the landfill. The Missouri River stage at St. Charles (mile 28)
is zero for a water level of 413.7 feet (msl). Average discharge of the
Missouri River is 77,338 cubic feet per second.

Water supplies are drawn from the Missouri River at mile 29 for the city of
St. Charles, and the intake is located on the north bank of the river. Another
intake at mile 20.5 is for the St. Louis Water Company's North County plant.
The city of St. Louis takes water from the Mississippi River, which is joined
by the Missouri River downstream from the landfill. The intake structures for
St. Louis are on the east bank of the river, so that the water drawn is derived
from the upper Mississippi.2

Demography

Two small residential communities are present near the West Lake Landfill:
Spanish Lake Village consists of about 90 homes and is located 0.9 mile south
of the landfill, and a small trailer court lies across St. Charles Rock Road,
0.9 mile southeast of the site. Subdivisions are presently being developed 1
to 2 miles east and southeast of the landfill in the hills above the floodplain.
Ten or more houses lie east of the landfill, scattered along Taussig Road. The
city of St. Charles is located north of the Missouri River, more than 2 miles
from the landfill.2

Population density on the floodplain is generally less than 26 persons per square
mile, but the daytime population (including factory workers) is much greater than
the number of full-time residents. Earth City Industrial Park is located on the
floodplain 0.9 to 1.2 miles northwest of the landfill. The Ralston-Purina
facilities are located 0.2 mile northeast of the Butler-type building at the
landfill. Considering that land in this area is relatively inexpensive and that
much of it is zoned for manufacturing, industrial development on the floodplain
will likely increase.2

3 RADIOLOGICAL SURVEYS

From August 1980 through the summer of 1981, the Radiation Management Corpora-
tion (RMC), under contract to the NRC, performed an onsite evaluation of the
West Lake Landfill3 to define the radiological conditions at the landfill. The
results were utilized in performing this determination regarding whether or
not remedial actions should be taken.

The area to be surveyed was divided into 33-foot grid blocks and included the
following measurements:

(1) external gamma exposure rates 3.3 feet above the ground surface and
beta-gamma count rates 0.4 inch above the surface;

(2) radionuclide concentrations in surface soils;

(3) radionuclide concentrations in subsurface deposits;



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(4) total ("gross") activity and radionuclide concentrations in surface and
subsurface water samples;

(5) radon flux emanating from surfaces;

(6) airborne radioactivity; and

(7) total activity in vegetation.

External Gamma

The two areas of elevated external (gamma) radiation levels, as they existed in
November 1980 at the time of the preliminary RMC site survey, both contained
places where levels exceeded 100 uR per hour at 3.3 feet. In Area 2, gamma
levels as high as 3000 to 4000 uR per hour were detected. The total areas ex-
ceeding 20 uR per hour were about 2 acres in Area 1 and 9 acres in Area 2.3
(The criterion of 20 uR per hour is derived from the NRC's Branch Technical
Position, 46 £R 52061, October 23, 1981, which aims at exposure rates less
than 10 uR per hour above background levels; background radiation was taken to
be 10 |jR per hour also.)

External gamma levels were measured in May and July of 1981. These levels were
significantly smaller than the November 1980 values, especially in Area 1,
because approximately 4 feet of sanitary fil\ had been added to the entire area,
and an equal amount of construction fill was added to most of Area 2. As a
result, only a few thousand square feet in Area 1 exceed 20 uR per hour. In
Area 2, the total area exceeding 20 uR per hour decreased by about 10 percent,
and the highest levels were about 1600 uR per hour near the Butler-type
building.3

Surface Soil Analysis

A total of 61 surface soil samples were gathered and analyzed on site for gamma
activity. Concentrations of U-238, Ra-226, Ra-223, Pb-211, and Pb-212 were
determined for each sample. In all soil samples, only uranium and/or thorium
decay chain nuclides and K-40 were detected. Offsite background samples were
on the order of 2 pCi per gram for Ra-226. Onsite samples ranged from about 1
to 21,000 pCi Ra-226 per gram and from less than 10 to 2100 pCi U-238 per gram.
In samples in which elevated levels of Ra-226 were detected, the concentrations of
U-238 were generally one-half to one-tenth of those of Ra-226. In cases of
elevated sample activity, daughter products of both U-238 and U-235 were
found.3

In general, surface activity was limited to Area 2, as indicated by the surface
beta-gamma measurements. Only two small regions in Area 1 showed surface con-
tamination; both were near the access road across from the site offices.

In addition to onsite gamma analyses, 12 samples were submitted to RMC's radio-
chemical laboratories for thorium and uranium radiochemical determinations.
The results of these measurements (Table 4 of NUREG/CR-2722) show that all sam-
ples contained high levels of Th-230. The ratio of Th-230 to Ra-226 (inferred
from Bi-214) generally ranges from 4:1 to 40:1.

8
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Subsurface Soil Analysis

Subsurface contamination was assessed by extensive "logging" of holes drilled
through the landfill. Several holes were drilled in areas known to contain con-
tamination, then additional holes were drilled at intervals in all directions
until no further contamination was detected. A total of 43 holes were drilled
(11 in Area 1 and 32 in Area 2), including 2 offsite wells for monitoring water.
All holes were drilled with a 6-inch auger and were lined with 4-inch PVC
(polyvinyl chloride) casing.3

Each hole was scanned with a 2-inch Nal(Tl) detector and rate meter system for
an initial indication of the location of subsurface contamination. On the basis
of the initial scans, 19 holes were selected for detailed gamma logging using
the intrinsic germanium (IG) detector and multiple channel analyzer. Concentra-
tions of Ra-226, as determined by the IG system, ranged from less than 1 pCi per
gram to 22,000 pCi per gram.3

It was determined that the subsurface deposits extended beyond areas in which
surface radiation measurements exceeded the reference level of 20 uR per hour.
The lateral extent of material exceeding 5 pCi Ra-226 per gram, including
both surface and buried materials, is shown on Figure 2. The total difference
in areas is about 5 acres.

The surface elevations vary by about 20 feet,* and the highest elevations occur
at locations of more recent fill. Contaminated soil (>5 pCi Ra-226 per gram)
is found from the surface to depths as great as 20 feet below the surface. In
general, the contamination appears to be a continuous single layer ranging from
2 to 15 feet thick and covering 16 acres.3

Nonradiological Analysis

Six composite samples were submitted to RMC's Environmental Chemistry Labora-
tory for priority pollutant analysis. Five samples were taken from auger holes
(one from Area 1 and four from Area 2) and the sixth was taken from sludge from
the West Lake Landfill leachate treatment plant. The analysis shows organic
solvents present in the Area 2 samples. Positive results were reported for 25
listed organic compounds. Chromium, copper, lead, nickel, and zinc were the
predominant elemental priority pollutants detected. The analysis of the
sample from the leachate treatment sludge showed that it had smaller pollutant
concentrations than the samples from the auger holes.3

Chemical analyses of material from the radioactive layer from both areas were
also performed by RMC's laboratory. In most cases, elevated levels of barium
and lead were found.

Background Radioactivity Measurement

Several offsite locations (within a few miles of the West Lake Landfill) were
selected for reference background measurements. Background values were all
within the normal range. The gamma exposure rates were 8 and 10.6 uR per hour.
Radium-226 concentrations in soil were 2.5 and 2.6 pCi per gram. Radon flux
from the ground surface was 0.50 and 0.58 pCi per square meter-second; working
level values were 0.0011, 0.0017, and 0.005 WL.3
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Airborne Radioactivity Analysis

Both gaseous and particulate airborne radioactivity were sampled and analyzed
during this study. Since it was known that the buried material consisted par-
tially or totally of uranium ore residues, the sampling program concentrated on
measuring radon and its daughters in the air. Two methods were used: the first
was a scintillation flask (accumulator) method for radon gas, and the second
was analysis of filter paper activity for particulate daughters. A series of
grab samples using the accumulator method were taken between May and August of
1981. A total of 111 samples from 32 locations were collected. Measurable
radon flux levels ranged from 0.2 pCi per square meter-second in low background
areas to 865 pCi per square meter-second in areas of surface contamination.3

At three locations, measurements were repeated over a period of 2 months. Sig-
nificant fluctuations were observed at two locations. The fact that these fluc-
tuations were real and not measurement artifacts was later confirmed by dupli-
cate charcoal canister samples.

A set of 10-minute, high-volume, particulate, air samples was taken to determine
both short-lived radon daughter concentrations and long-lived gross alpha activ-
ity. The highest levels (0.031 WL) were detected in November 1980, near and
inside the Butler-type building. These two samples approximately equal NRC's
10 CFR Part 20, Appendix B, alternate concentration limit of one-thirtieth WL
for unrestricted areas. In addition to the routine 10-minute samples, five
20-minute, high-volume, air samples were taken" and counted immediately on the IG
gamma spectroscopy system to detect the presence of Rn-219 daughters. All
samples were taken near surface contamination. Concentrations of Rn-219
daughters ranged from 6 x 10-11 to 9 x 10-10 pCi per cubic centimeter.3

Vegetation Analysis

Vegetation samples collected by RMC included weed samples from onsite locations
and farm crop samples (winter wheat) near the northwest boundary of the land-
fill. This location was chosen because water could run off from the fill onto
the farm field. No elevated activities were found in these samples.3

Water Analysis

A total of 37 water samples were taken by RMC and analyzed for gross alpha and
beta activity. Four samples were taken in the fall of 1980 and the remainder
in the spring and summer of 1981. One sample was equal to the U.S. Environmen-
tal Protection Agency (EPA) gross-alpha-activity standard for drinking water of
15 pCi per liter and that was a sample of standing water near the Butler-type
building. Several samples, including all the leachate treatment plant samples,
exceeded the EPA drinking water action level for gross beta activity. Subse-
quent isotopic analyses indicated that the beta activity could be attributed to
K-40. None of the offsite samples exceeded either EPA standard.3

In 1981, the Missouri Department of Natural Resources collected 41 water samples
that RMC analyzed for radioactivity. Of these samples, 5 were background, 10
were onsite surface water, 10 were shallow groundwater standing in boreholes,
and 16 were landfill leachate. From these data, background activity is esti-
mated as 1.5 pCi gross alpha activity per liter and 30 pCi gross beta activity
per liter. One groundwater sample was at 15 pCi gross alpha per liter, and one
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surface water sample was 45 pCi per liter. Most of the leachate samples were
above 50 pCi beta per liter.3

In addition, groundwater samples in 11 perimeter monitoring wells at the West
Lake Landfill were taken by the Reitz and Jens Engineering firm on November 15, 1983,
and by University of Missouri at Columbia (UMC) personnel on March 21, 1984.
In both sampling times, one well, but not the same one, exceeded the EPA's
drinking water standard of 15 pCi per liter (18.2 pCi per liter in 1983 and 20.5
pCi per liter in 1984). On May 7 and 8, 1986, Oak Ridge Associated Universities
(ORAU) personnel took water samples from 44 perimeter wells; only one (by Old
St. Charles Rock Road) with 17 pCi alpha activity per liter exceeded the drinking
water standard.2

The operators of the landfill, West Lake Landfill, Inc., have an ongoing hydro-
geologic investigation of the site, which also involves analyses of monitoring
well samples for radioactivity and for priority pollutants.4

4 ESTIMATION OF RADIOACTIVITY INVENTORY

Soil sample analyses have shown that the radioactive material in Areas 1 and 2
of the landfill consists almost entirely of natural uranium and its radioactive
decay products.

The analyses of soil samples indicate that the naturally occurring U-238 to
Th-230 to Ra-226 equilibrium has been altered and that the ratio of Ra-226 to
U-238 is on the order of 2:1 to 10:1; the ratio of Th-230 to Ra-226 generally
ranges from 4:1 to about 40:1. These ratios are in accord with the history
of the radionuclide deposits in the West Lake Landfill, i.e., that they came
from the processing of uranium ores. The indicator radionuclides for assess-
ment of the radiological impacts of the material are therefore U-238, Th-230,
and Ra-226.

Using the RMC data and averaging the auger hole measurements over the volumes
of radioactive material found in Areas 1 and 2, a mean concentration of 90 pCi
per gram was calculated for Ra-226.2 For the ratio of Th-230 to Ra-226, the
RMC data3 range from 4:1 to 40:1; data from samples taken in 1984 along the
berm range up to almost 70:I.5 A further consideration is that the material
came from Cotter Corporation's Latty Avenue site (later sold to Futura Coatings,
Inc.). Measurements at the Latty Avenue site are variously reported as up to
180:16 and about 300:1.7 Some material of that nature might have been trans-
ferred along with the barium sulfate residues. To ensure conservatism in esti-
mating the long-term in-growth of Ra-226, the NRC staff used a ratio of 100:1
to estimate the Th-230 activity. Similarly, the Ra-226:U-238 ratio ranges
from 2:1 to 10:1. This ratio is less critical to the radiological aspect of
the site and has been estimated to be 5:1 for purposes of calculation.

Using the Th-230:Ra-226 ratio of 100:1, the Th-230 activity is 9000 pCi per
gram. If the U-238 concentration (as well as U-234 which would be similarly
separated from the ore) is a factor of 5 less than Ra-226, this implies about
18 pCi U-238 per gram. The total mass of radioactive material in the land-
fill was estimated by visually integrating the volume of radioactive material
from graphs and multiplying by an average soil density, resulting in
1.5 x 1011 grams (150,000 metric tons) of contaminated soil.
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These numbers indicate that there are about 14 Ci of Ra-226 contained with its
decay products in the radioactive material in the landfill. The material also
contains about 3 Ci each of U-238 and U-234, and about 1400 Ci of Th-230.
These estimates indicate the order of magnitude of the quantities to be dealt
with, although the estimate for Th-230 is regarded as conservatively large.

5 APPLICABILITY OF THE BRANCH TECHNICAL POSITION

The NRC has established a Branch Technical Position (BTP) which identifies five
acceptable options for disposal or onsite storage of wastes containing low
levels of uranium and thorium (46 PR 52061, October 23, 1981).8

The concentrations permitted under each disposal option are shown in Table 1.

Table 1 Summary of maximum soil concentrations permitted
under disposal options

Source: 46 Federal Register 52061

Disposal options

Kind of material 1^ 2b 3C 4d

Natural thorium (Th-232 + Th-228) 10 50 - 500
with daughters present and in
equilibrium. (pCi/g)

Natural uranium (U-238 + U-234) 10 - 40 200
with daughters present and in
equilibrium. (pCi/g)

aBased on EPA uranium mill tailings cleanup standards.
Concentrations based on limiting individual doses to
170 mrem per year.
Concentration based on limiting equivalent exposure to 0.02
WL or less.
Concentrations based on limiting individual intruder doses
to 500 mrem per year and, in cases of natural uranium, lim-
iting exposure to Rn-222 and other airborne alpha emitters
to 0.02 WL or less.

Options 1-4 provide methods under 10 CFR 20.302, for onsite disposal of
slightly contaminated materials, e.g., soil, if the concentrations of radio-
activity are small enough and other circumstances are satisfactory. The fifth
option consists of onsite storage pending availability of an appropriate
disposal method.

The material present in the West Lake Landfill is a form of natural uranium with
daughters, although the daughters are not now in equilibrium. As mentioned in
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Section 4, the average concentration of Ra-226 In the West Lake Landfill wastes
is about 90 pCi per gram, which (considered by itself) falls into Option 4 of
the BTP since Option 4 criteria are controlled by the Ra-226 content in the
wastes (i.e., 200 pCi of U-238 plus U-234 per gram would be accompanied by
100 pCi of Ra-226 per gram). However, because of the large ratio of Th-230
radioactivity to that of Ra-226, the radioactive decay of the Th-230 will in-
crease the concentration of its decay product Ra-226 until these two radionu-
clides are again in equilibrium. Assuming the ratio of activities of 100:1 used
above, the Ra-226 activity will increase by a factor of five over the next
100 years, by a factor of nine 200 years from now, and by a factor of thirty-
five 1000 years from now. All radionuclides in the decay chain after Ra-226
(and thus the Rn-222 gas flux) will also be increased by similar multiples.
Therefore, the long-term Ra-226 concentration will exceed the Option 4 criteria.
Under these conditions, onsite disposal, if possible, will likely require
moving the material to a carefully designed and constructed "disposal cell."

6 REMEDIAL ACTION ALTERNATIVES EXAMINED

The evaluation performed by staff of the University of Missouri at Columbia
addresses six potential remedial action alternatives, including that of leav-
ing the radioactive material as it is, designated Option A.2 Option D is
the option of excavating the material and shipping it to another site for
disposal. Options B, C, E, and F address different approaches to stabilizing
the material on the West Lake Landfill site, "primarily as temporary remedial
actions. Options B, C, and F leave most of the radioactive material where it
is but include a variety of measures to contain it and its radon releases and
gamma emissions. Option E addresses the approach of constructing an onsite
earthen cell, similar to a disposal cell, and moving the radioactive material
into it. Under Option F, the radioactive material would be left in place and
separate slurry walls would be built downgradient of Areas 1 and 2 to con-
strain groundwater motion. The estimated costs of Options B through F range
from about $370,000 (Option B) to about $5,500,000 (Option F) in 1984 dollars.
The estimate for Option D is about $2,500,000, but this does not include the
cost of transporting the material to another site and disposing of it there; in
the staff's judgment, this could increase the cost by as much as a factor of ten.

Further studies are necessary to determine the most practical approach to
disposal of this material.

7 FACTORS CONTRIBUTING UNCERTAINTY

The presence in the landfill of other substances listed as hazardous by the
U.S. Environmental Protection Agency raises issues of whether the waste is
mixed waste (i.e., both radioactive and chemically hazardous), and whether
the landfill must also be disturbed to provide for proper containment of the
chemical wastes.

The manner of placing the 43,000 tons of contaminated soil in the landfill
caused it to be mixed with additional soil and other material, so that now an
appreciably larger amount is involved. If it must be moved, it is not certain
whether the amount requiring disposal elsewhere is as little as 60,000 tons
or even more than 150,000 tons.
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Because the controlling radionuclide (Th-230) has no characteristics that make
it easy to measure quantitatively in place, as can be done for the Ra-226 with
its decay products, the large but variable ratio of Th-230 to Ra-226 and its
decay products makes the delineation of cleanup more difficult. When the ratio
is so large (20:1 or more), even a small concentration of Ra-226 in 1988 im-
plies such a large concentration later that it will be necessary to employ more
difficult measurement techniques to confirm that the cleanup has been
satisfactory.

Any possibility of disposal on site will depend on adequate isolation of the
waste from the environment, especially for protection of the groundwater. It
is unclear whether the area's groundwater can be protected from onsite disposal
at a reasonable cost. This matter will require additional investigation.

8 SUMMARY

In 1973, radioactively contaminated soil amounting to approximately 43,000 tons
was deposited in the West Lake Landfill near St. Louis, Missouri. The material
originated with decontamination efforts at the Cotter Corporation's Latty Avenue
plant. Disposal in the West Lake Landfill was not authorized by the NRC. State
officials were not notified of this disposal in 1973 because the landfill was
not regulated by the State at the time.

In the period 1980-1981, Radiation Management Corporation (RMC) of Chicago,
Illinois, under contract to the NRC, performed a detailed radiological survey
of the West Lake Landfill. This survey showed that the radioactive contaminants
are in two areas. The northern area (Area 2) covers about 13 acres. The
radioactive debris forms a layer 2 to 15 feet thick, exposed in only a small
area on the landfill surface and along the berm on the northwest face of the
landfill. The southern area (Area 1) contains a relatively minor fraction of
the debris covering approximately 3 acres with most of the contaminated soil
buried with about 3 feet of clean soil and sanitary fill.

The RMC survey showed that the radioactivity is from the naturally occurring
U-238 and U-235 series with Th-230 and Ra-226 as the radionuclides that dom-
inate radiological impact. The survey data indicate that the average Ra-226
concentration in the radioactive wastes is about 90 pCi per gram; the staff
estimates the average Th-230 concentration to be about 9000 pCi per gram.
Since Ra-226 has been depleted with respect to its parent Th-230, Ra-226 ac-
tivity will increase 1n time (for example, over the next 200 years, Ra-226
activity will increase ninefold over the present level). This increase in
Ra-226 must be considered in evaluating the long-term hazard posed by this
radioactive material.

In addition to RMC's radiological survey, soil and water samples were collected
and analyzed by others, including ORAU, UMC, and MDNR. Occasionally a sample of
water from a monitoring well exceeds slightly the EPA drinking water standard of
15 pCi gross alpha per liter. Sample analyses for priority pollutants (non-
radioactive hazardous substances) show a number of listed pollutants are present.
The landfill operators are also conducting a hydrogeological investigation.

From the RMC, UMC, and ORAU surveys conducted at the West Lake Landfill site
the staff has made the following findings:
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(1) There is a large quantity (on the order of 150,000 tons) of soil contami-
nated with long-lived radioactive material in the West Lake Landfill.
Almost all the radioactivity consists of natural uranium and its radio-
active decay products.3

(2) Based on the radiological surveys, the radioactive wastes as presently
stored at the West Lake Landfill do not satisfy the conditions for
Options 1-4 of the NRC's Branch Technical Position (BTP) regarding the
disposal of radioactive wastes containing uranium or thorium residues.8

(3) A dominant factor for the future is that the average activity concentration
of Th-230 is much larger than that of its decay product Ra-226, indicating
a significant increase in the radiological hazards in the years and
centuries to come.

(4) Some of the radioactive material on the northwestern face of the berm has
no protective cover of soil to prevent the spread of contamination and
attenuate radiation.

(5) Slightly more than 8 acres of the site exceed 20 uR per hour; the highest
reading of 1600 uR per hour occurs near the Butler-type building.

(6) Radon and daughters were measured at 0,031 WL in and around the Butler-type
building. This exceeds the BTP value of 0.02 WL.

(7) Based on monitoring-well sample analyses, some low-level contamination of
the groundwater is occurring, indicating that the groundwater in the
vicinity is not adequately protected by the present disposition of the
wastes. *••

(8) Although these radiological conditions indicate that remedial action is
needed, it is unlikely that anyone has received significant radiation
exposures from the existing situation.

(9) Sampling results show that chemically hazardous materials have been dis-
posed of adjacent to or possibly mixed with the radioactive material.3
It is possible that part of the radioactive material has become "mixed"
waste.

From these findings and the information developed to date, the NRC staff con-
cludes: (1) measures must be taken to establish adequate permanent control of
the radioactive waste and to mitigate the potential long-term adverse impacts
from its existing temporary storage conditions and (2) the information devel-
oped to date is inadequate for a technological determination of several impor-
tant issues, i.e., whether mixed wastes are involved, and whether onsite dis-
posal is practical technologically, and, if so, under what alternative methods.

As indicated by the estimates developed by UMC. remedial action will be costly.
Further, the investigations to develop the necessary information to resolve
major questions and to provide a sound basis for evaluation of the feasibility
of disposal alternatives may also be costly. Therefore, it is necessary to
determine the way to accomplish the further studies and remedial actions that
are needed.
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